these operations 


HIGH SPEED FURNACES 


High speed heating offers you unlimited possibilities for B/G production 
at tremendous savings. ‘Surface’ high speed furnaces are the tools with 
which to do it. Let’s take a typical installation in the busy automotive 
industry. A prominent auto and truck maker installed one automatic 
line of Surface High Speed Furnaces. /t replaced three hand operated 
lines . and INCREASED PRODUCTION IN THE BARGAIN. 
In mos. yiwces where Surface High Speed Furnaces have been installed, 
unprecedented RESULTS have been accomplished. Floor space is often 
saved while production is increased. 


An advanced combustion system, based on the use of high thermal heads 
automatically maintained and controlled, offers many advantages 
increased production ... better metal surface control .. . fewer rejects . . . 
improved die life . . . less metal loss and thus, decided overall savings. 
Let us help you make your present production heating methods more 
profitable. No obligation, of course. 


FORGINGS You can heat them faster automatically with a Sur- 
face High Speed Furnace with such outstanding results as: savings in 
floor space... savings in metal... lengthened die-life . . 
parts... lower fuel cost. Heat up to 2600 F. 

STRESS RELIEVING IN 7 SECONDS Steel tubing has been stress 
relieved at as high as 21,000 Ibs. per hour. This is one of the many 
money-saving Opportunities possible with Surface High Speed Furnaces. 


. Cleaner forged 


TOLEDO 1, OHIO 


EXTRUDING BRASS 


AND COPPER TUBING 
Brass) and copper billets 8 
inch diam. and 15 inch length. 
Production up to 14.700 Th hr 
net. 
Témperature  2600KF (Furnace 
1600F (Discharge 
to soak zone) 
Firing Svstem — Premix nozzle 
burners. Natural gas. Tangen- 
tial firing. 
Two-row pusher furnace with 
special soak zone. 


FORGING STEEL GEARS 
Steel billets inches square 
and 3.3 inches long. 
Production — 5360 Ibs hr net. 
Temperature 2700F (Furnace 
2250F (Discharge 
to Press) 
Firing System — Premix nozzle 
burners. Natural gas. ‘Tan- 
gential firing. 
Two-row) pusher furnace with 
special atmosphere protection 
during work interruptions. 


STRESS RELIEVING 
STEEL TUBING 
Welded steel tubing to 
O.D.. 0.095 inch wall, 20 feet 
long. 
Production 21.384 |b hr net. 
Temperature 2000F (Furnace 
650F (Discharge 
to quench 
Firing System Premix nozzle 
burners. Natural Gas. Tangen- 
tial firing. Roller hearth furnace 
with heating chamber and auto- 
matic quench zone, 


UPSETTING 
STEEL ROD ENDS 
Oil well sucker rods inch 
heated on end of 2. to | inch 
diam. bar stock. 
Production— 120% rods per hr. 
Temperature 2000F (Furnace 
2250F (Discharge 
to upsetter 
Firing System — Premix line burn- 
ers. water cooled. Downward 
firing on natural gas. 
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as was saying - 


We SINCERELY hope you had a fine Christmas and 

that the New Year has started ve ry auspiciously 
and will continue to bring you success and hi appiness, not 
only for the rest of the year but for all the years to come. 
I know you are all going to be ke spt busy ‘and that is as 
you would want it. We all thrive on keeping our minds 
occupied and active, thinking only of our friends and not 
at all of those we do not like (if there are any such 
people — and knowing you as well as I do, I am sure 
there are very few). 

Keeping our minds active and directed in forward- 
looking, constructive thinking surely will keep us busy. 

It is just a short spell since the Congress and Exposi- 
tion at Philadelphia was put to bed. Our mail has been 
flooded with letters from enthusiastic members and ex- 
hibitors all praising the event and agreeing that it was 
perhaps the best in the 34 years of these activities. 

I guess those of us at headquarters are so close to the 
trees that we can't see the forest or evaluate it, so we are 
very happy to receive these accolades of commendation, 
even though we realize that the shoe is on the other foot. 
It should be we who tell you members and exhibitors 
that it was your efforts and contributions that hitched the 
wagon to a star and made that scintillating phenomenon 
streak across the industrial sky. 

So here we are, talking about the past, when for quite 
some time now we have been looking into the future, 
planning and presenting two important events for ‘53. 

The first will be the Western Metal Congress and the 
Western Metal Exposition at Los Angeles the week of 
March 23, with fine technical programs being presented 
by the A.S.M., A.W.S., A.S.T.M., A.F.S., and S.N.T. 
And, oh yes, the Royal Red Carpet will be shipped to 
Los Angeles to complement the largest industrial expo- 
sition ever held in the West. 

The next event that has had our attention now for 
about a vear will be the National Metal Congress and 
the National Metal E xposition, to be held in Cleveland, 
Oct. 17 through 23, 1953. 

These events are challenges to all alike to make them 
better (they can't be bigger because they now occupy all 
available space in the nation’s largest convention audito- 
riums) than their predecessors, however difficult to ac- 
complish that challenge may seem. 

What do you say? Shall we accept the challenge and 
go on to greater accomplishments? 

Thanks, | knew you were with me, and with your help 
we will do it. 


Cordially yours, 


W. H. Eisenman, Secretary 
AMERICAN FoR MeTALS 
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30% weight reduction 


in heat-treat tray cuts operating costs 


Weighing approximately 20 pounds less than 
the previous assembly, this Thermalloy heat- 
treat tray means the user spends less money 
“heating the pot’ and gets more “cooking” 
in a working day. 

Designed in Thermalloy with the help of 
Electro-Alloys engineers, this assembly is 
suited to ideal foundry practiee as well as to 
customer service requirements. One major 
customer advantage is flexibility of use... 


loadings can vary from very small diameter 


AMERICAN 


Brake Shoe 


OMPANY 


washers and nuts up to larger requirements 
measuring 7/2” in diameter. 

Thermalloy is not just one alloy, but a group 
of alloys... each specially adapted to certain 
heat and abrasion requirements. Let an Electro- 
Alloys engineer show you how you can cut 
operating costs with parts correctly engi- 
neered in the right grade of Thermalloy. Call 
your nearest Electro-Alloys sales office, or 
write Electro-Alloys Division, 2109 Taylor 
Street, Elyria, Ohio. 


*Reg. U.S. Pat. Off 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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FIREPLACE SCREEN ING: =) 
FRAME 


POWER FRAME 
LAWNMOWER a 
HANOLE 


CONNECTING 
FUEL LINES 


REMARKS Need better tubing perform- 
ance? Want easier, lower-cost fabri- 
cation? In Bundyweld, you buy the 
industry's most versatile, depend- 
able tubing -= backed by engineering 
Skills dedicated to helping Bundy 

ustomers save time, materials, 
money. 


ont us for catalog or for help on your 
TE 7 tubing idea or tubing problem. 
BUNDY TUBING CO., DETROIT 14, MICH. 


Lightweight 


Leak proof 
oe High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant No inside bead 


Ductile Uniform 1.D., O.D, 
DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING 3 <- 


NOTE the exclusive 

patented Bundyweld 

. beveled edges, which 

afford a smoother 

: ~ joint, absence of bead 
Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double 
a single strip of twice around later nace. Copper coat walled and brazed 
copper-coated steel ally into a tube of ing fuses with steel through 360° of wal! 

Then it's uniformthickness,and Result... contact 


Bundy Tubing Distributors and Representatives: Cambridge, 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St ° Chattanoogo 2, Tenn.: Peirson-Deckins Co., 823-824 
Chattonoe ga Bank Bidg. © Chicogo 32, Ill: Lapham Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray Co., inc, Post Office Box 476 @ Philadelphia 3, Penn. 

®utan & Co, 1717 Sansom St - Son Francisco 10, Colif.: Pacific Metals Co., Ltd,, 3100 19th St . Seattle 4, Wash.: Eagle Metals Co, 4755 First Ave., South 
loronto 5, Ontario, Canada: Alloy Metol Soles, td. 181 Fleet St. E. e Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities 


SIZES UP and less chance for 
To% OOo any leakage. 
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For specification hardening — for carburizing and gas 
ceyaniding small loads —The Vapocarb-Hump equip- 
ment ts widely used, 


For scale-free steam atmosphere heat treating — for 
economical air atmosphere tempering 
heat-treats use the Steam Homo. 


progressive 


USE THIS FURNACE ‘“‘TEAM’’ FOR 


More 


@ More and more heat treaters are discovering 
the versatile Vapocarb-Hump and Steam Homo 
furnace team .. . are finding just how useful this 
combination can be. For these two furnaces can 
handle well over 90‘; of the heat-treat require- 
ments of most toolrooms and small heat-treat 
departments. In addition, this team offers a 
variety of furnace atmospheres permits 
greater flexibility in choosing the right heat treat- 
ment for a particular job . . . saves floor space 
by eliminating the need for infrequently used 
special purpose furnace equipment. 


THE VAPOCARB-HUMP FURNACE The Vapocarb- 
Hump method of hardening with Triple Control 

control over atmosphere, rate of heating and 
quench point gives the heat treater the precise 
controllability necessary for high-quality speci- 
fication hardening. 

In addition, the Vapocarb-Hump Furnace can 
be used to carburize and gas cyanide small loads. 


JIri. Ad 7-620(39 


For these uses the equipment provides atmos- 
phere control, automatic temperature control and 
a record of time and temperature .. . all the fac- 
tors necessary to assure desired case depth. 


THE STEAM HOMO FURNACE ‘The Steam Homo 
Furnace can be used as an air atmosphere tem- 
pering furnace with all the advantages of the 
Homo Method or with a steam atmosphere, 
making it applicable to a great variety of other 
operations. Applications utilizing this steam at- 
mosphere include steam-treating high speed steel 
cutting tools and bluing of iron and steel parts. 

Non-ferrous applications include solution heat - 
treating of aluminum, precipitation hardening of 
beryllium copper and the annealing or stress relief 
of brass . . . all accomplished in the Steam Homo 


without scale, eliminating many expensive clean- 
ing, buffing and pickling operations. 

For complete information regarding this fur- 
nace team, write 4927 Stenton Ave., Phila., 44, Pa., 
or contact our nearest office. 
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| automatic controls « furnaces 
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Precision burner 
improves forge shop practice... 


ATOMIZING AiR | 


GAS 
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DESIGNED AND DEVELOPED 
FOR DEFINITE APPLICATIONS 


The Bloom HTR Burner is ideal for 
applications where a high rate of heat 
transfer is required. This burner is not 
susceptible to breakage and requires only 
normal maintenance in furnace tempera- 
tures up to 2800" F. It provides identical 
operation with either gas or light oil. 
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The intense rate of heat transfer, the compact 


flame characteristic and sturdy construction 
of the Bloom HTR Burner assure higher pro- 
duction, improved quality of product and a 
minimum of downtime. 


FASTER HEATING 


The forge furnace illustrated, equipped with 
Bloom HTR Burners, heats steel rods to 
2250° F. at a rate of five minutes per inch of 
thickness. 


@ This is one-third the heating time required 
on many similar operations. 


QUALITY HEATING 


Steel temperature and heating time are con- A TIME 
trolled—producing minimum scale and ex- and MONEY-SAVING UNIT 
tended die life. Shown above are two views of a modern 


automatically-operated forging furnace, 
equipped with Bloom HTR Burners. 


@ In one typical installation the descaling 
operation was eliminated—resulting in a ; : 
25% increase in production. In ~~ e mid-western f orgs P lant, twelve 

similar furnaces employing Bloom HTR 
Burners have been operated continuously 


@ FAST START-UP for 18 months without furnace or burner 


maintenance. 
Faster combustion gives added flexibility to 
forge plant operations. 


@ Light-up time has been reduced to 15 min- 
utes, as opposed to two hours with other types 
of burners. 


Write for Burtetin 1081 ENGINEERING CO., INC. 


857 W. North Avenve — Pittsburgh 33, Pa. 
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A New Ipsen 400 Lb./Hr. Automatic Heat Treat- Bb Ipsen's new radiant tube and 100%, forced con- 
mz Unit equipped for martemperine. Straixght- vection heating design. Spring-loaded tubes seal 100% tereed 
throush operation from heat through quench, automatically. Controlled atmosphere throughout 


Slow-sterting motor with 
woterjacketed bearngs 
or cooling, eliminates loading delays. assures bright, clean, “alefSree work. 


Ipsen controlled atmosphere heat treating units are designed 
with 100% forced convection heating to provide greater 
efficiency. Built for temperatures up to 1850° F., they can 
profitably handle a wide range of work, both in small lots 
and in production runs. 


These are some of Ipsen’s outstanding design features which 
will give you greater efficiency in processing: siecies 


100% Forced Convection Heating—powerful alloy fan forces 
atmosphere around radiant tubes, under floor, and through 
the work. Provides faster heat recovery and uniform circu- : : 

easier to remove, cost $0°% less to replace. 
lation. Fan is removable through baffle opening in hearth. 


Long Life, Radiant Tubes — withstand high temperatures, 
assure long, trouble-free service. Light in weight, are 


New Sealed-in Silent Burners—provide accurate flame con- Demountabie Baffies — assure complete circulation of 
trol, fast temperature buildup, complete combustion and atmospheres through the load and maintain uniform work 
uniform temperature. temperature. Sectional-type construction permits easy 
replacement. Complete unit can be removed in ten minutes. 


Sead sampies for Free Estimate — find out how the new Ipsen 
Units can be applied to your job. Samples of your work will 
be run, procedures established in our new, modern lab, and 
cost estimates given without obligation. 


Write for New Literature — illustrates new design 
features, gives Complete specifications of various units. 


IPSEN INDUSTRIES, INC. 723 Seuth Main Street; Rockford, Illinois 
Universal Units for CARBONITRIDING - CARBURIZING - HARDENING - BRAZING - MARTEMPERING 
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ALL-IN-ONE, EASY TO CONTROL, 
CLEANING AND PHOSPHATIZING 
MATERIAL! 


OUTSTANDING DISCOVERY OF DIVERSEY 
RESEARCH PROVED IN FIELD TESTS... 
CONFIRMED BY ACTUAL APPLICATIONS! 


The result of more than six years of research, new Diversey 
DivoBonpb is a mildly acid compound which cleans and 
phosphatizes iron and steel in a single spray operation! 
Divosponp first cleans then forms a thin but extremely 
tough coating on the metal which retards rusting of the 
clean metal prior to painting, promotes better paint ad- 


hesion, and prevents flaking and peeling of the paint . . 


ALL THIS IN A SINGLE OPERATION! 


Furthermore, new Diversey DivoBonp is easy to control! 
Solutions are stable and display excellent life! DivoBonp is 
non-caking, readily soluble in water, stable in storage! 


DIVOBOND is economical! DivosBonp is available now! 


MAIL THE COUPON FOR FREE TEST SAMPLE! 


aim 


THE DIVERSEY CORPORATION 


Metal Industry Department 
1820 ROSCOE STREET © CHICAGO 13, ILLINOIS 


in Canada: The Diversey Corporation (Canada) Ltd. 
Lakeshore Road, Port Credit, Ontario 


= 


MAIL THIS COUPON TODAY! 

THE DIVERSEY CORPORATION 
Metal Industry Department 
1820 Roscoe Street, Chicago 13, Ilinoils 

| FREE SAMPLE OF WEW DIVOBOND LITERATURE ON WEW DIVOBOND 
NAME 
COMPANY NAME 
ADDRESS 


ZONE STATE 
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Aluminum Industries, Inc. 


“Since the installation of our new Westinghouse furnace, our maintenance 
costs have been greatly reduced—with an increase in production of approxi- 

mately 30% per man-hour. Rejects have been practically nil... greatly reduc- 
ing the factors of bent pieces and production losses that were common with 
the old-type furnace.” 


Aluminum Industries, Inc., Cincinnati, Ohio, and Westinghouse engineers 
co-operated in designing this gas-fired, conveyor-type furnace to exact Alumi- 
num Industries requirements. While the furnace was designed, manufactured, 
and installed primarily for bright-annealing automotive engine valves, it has 
also been used to bright-harden other company products— proof of its 
versatility in a specialized industry. 

Gas-fired or electric, there’s a Westinghouse furnace engineered to meet 
every heat-treating need. A wide selection of standard units are available, or 
special designs can be prepared to meet particular requirements. Get the facts 
from your nearby Westinghouse representative. Ask for the 40-page book 
B-5459, or write Westinghouse Electric Corporation, Industrial Heating 
Department, Meadville, Pennsylvania, 


J-*0384 


1F YOUR PRODUCT CALLS FOR 
HEAT-TREATING...IT CALLS 

FOR A WESTINGHOUSE FURNACe 
.GAS OR ELECTRIC 
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HEAT-TREATING FURNACES 


Bowser Technical Refrigera- 
tion . . . pioneer in the low 
temperature field . . . pre- 
sents a new line of units for 
the cold treatment of metals. 

Bowser's recognized lead- 
ership in the development of 
REFRIGERATION EQUIP- 
MENT FOR PRODUCTION 
and ENVIRONMENTAL 
TEST CHAMBERS stand be- 
hind these units . . . insure 
trouble-free operation and 
low maintenance cost. 

The new Bowser units .. . 
with ranges from —50° F to 
—200° F (or lower) . . . have 
countless applications in the 
making of peter metal pro- 
ducts. 

For example, Bowser cold 
treatment . . . in standard, 
economical units built for op- 
eration at —150° F... can 
help you increase cutting 
tool life as much as 500°, 
eliminate distortion and 
cracking resulting from grind- 
ing... permanently stabilize 
dimensions of precision parts, 
gages and tools. 

Bowser cold treatment will 
improve expansion fitting . . . 
salvage out-of-size dies . . . 
increase hardness and lenath- 
en life of carburized alloy 

ear steels, blanking and 
orming dies and plastic 
molding dies. 


TRY BEFORE YOU BUY 


Have help in solving your 
metal working problems. 
Bowser will cold treat your 
sample parts, tools or pro- 
ducts — without cost or ob- 
ligation. 


\ 


\ Write for details. 

\ 
Request free bulletins \ 
on new line of units. 


\ 


DEPENDABI 
DIVISION BOWSER, INC.  TERRYVILLE CONNECTICUT 
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ONE STEEL 
for all cold heading die jobs. Firth 


CHQ— is all you need 
Sterling controls the analysis and 
hardenability of CHY by size. There- 
fore, CHQ provides a practical, eco- 
nomical method of increasing header 


die life and reducing inventories. 


OFFICES* AND WAREHOUSES: 


HARTFORD YORK* 
DAYTON* PITTSBURGH* CHICAGO BIRMINGHAM* LOS ANGELES PHILADELPHIA* 


Here is how: 
1. Carbon content controlled by 
size. 
2. Hardenability controlled by 
size. 
3. Controlled analysis for uniform 
results. 
4. Eleven steps of quality inspec- 
tion. 
5. 100% inspection on each bar. 


DETROIT CLEVELAND 


Firth Sterling’s years of experience in 


the application of Carbide and Steel 
to the Cold Heading industry is addi- 
tional assurance that CHQ will con- 
sistently do the job on your Cold 
Heading applications, You can be eer. 
tain that CHO is truly Cold Heading 
Quality. 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA, 
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Yes, you must see the new Lindberg 
Carbonitriding Furnace. It’s many fur- 
naces in one... it’s easy to maintain... 
it's a self-contained unit. 

Check these important construction 
features . . . features that will improve 
production quality and volume, and 
reduce production costs. 


Many furnaces in one . . . Furnace 
atmosphere is provided by the Lindberg 
“Hyen” endothermic atmosphere gen- 
eraior that is easily adjustable to supply 
different atmospheres not only for car- 
bonitriding, but also for carburizing, 
carbon restoration, bright hardening or 
annealing and normalizing. For anneal- 
ing and normalizing the heated charge 
cools in the same chamber used for 


purging. 


Easy to maintain .. . Instead of old 
style, heavy, unwieldly, horizontal radi- 
ant tubes . . . new gas-fired, lightweight 
tubes (only 29 pounds) are used. They’‘re 
simple to change .. . turn off the gas... 


get on top the furnace .. . lift out the old 
tube ... hang a new one in its place... 
and the thin, rolled metal tubes actually 
last longer! 


Quench tank pit unnecessary... 
Your Lindberg Carbonitriding Furnace 
is self-contained, including a built-in 
pitless quench tank .. . thus you avoid 
costly excavation and piping. But more 
important, this built-in quench tank mini- 
mizes distortion . . . quenching takes 
place within the furnace structure, by 
means of a vertically operated elevator. 
Heated charges are never exposed to 
the air . . . as is the case when work is 
transferred from the heating chamber to 
a separate quench tank. Uniform case 
depth is assured because each charge 
automatically remains at heat the same 
length of time. 


Purge chamber ... A specially 
designed chamber, built immediately 
above the quench tank and in front of 
the heating chamber, receives work load 
for purging prior to heating. 


For full details ask for Bulletin 241 


The greatest advance in industrial furnace design 
and construction since Lindberg introduced the Cyclone 
forced convection tempering furnace back in 1935! 
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News in 1940—production 


necessity today 


7 a few years ago, the science of sensi- 
tive, accurate measurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men .. . who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 


One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations . 
always require a compromise between sensi- 
tivity and ruggedness . . . and can provide 
only periodic measurements. 


Then, in 1940, the advent of ElectronikK 
instruments swept away these limitations. 
By adopting an entirely new approach— 
electronic continuous balancing—these_ in- 
struments revolutionized the concepts of 
industrial measurement. They placed labora- 
tory accuracy and sensitivity at the disposal 
of the production man . . . with all the sim- 
plicity and ruggedness demanded by indus- 
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A FAMILIAR SIGHT fo (housands of production men, 
scientists and engineers is this strip-chart Elee- 
tronih Recorder, one of a complete family of 
indicating, recording and controlling instruments, 


trial service . . . plus speed of response never 
before economically practical. 


Proved by years of performance 


In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
‘ations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about ElectronikK 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables . equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell's 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow's process control problems. 


Advance 


thermocouples and other sensing elements. 


POWER PLANT 0f Electronihk instruments ampli- 
fies a millionfold the minute electrical signals from 
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PRODUCTION HEAT-TREATING WITH LABORATORY PRE- 
CISION helps evaluate new techniques at Ipsen Industries’ 
new million-dollar laboratory. Electronikk Controllers on panel 
at left provide precise regulation of critical temperatures. 


eat-treating methods 


recise 


New HEAT-TREATING furnaces, and new ways of 
using them, go through their paces in the ultra- 
modern laboratory of Ipsen Industries, Rockford, 
Illinois. By means of tests under carefully con- 
trolled conditions, new equipment and techniques 
are scientifically evaluated before release for in- 
dustrial use. 

Precision is the watchword here . . . in heat-treating 
and in examination of results. In keeping with this 
objective, ElectroniK instruments were selected to 
control critical temperatures in heat-treating fur- 


‘ naces and atmosphere generators. 
In the laboratory or on the production line, 
ElectroniK controllers are equally at home. They 


control 


hold furnaces right at the specified temperature 
with the accuracy and constancy particularly vital 
to treating the new alloys. And their ability to 
stay on the job under tough factory conditions has 
earned them a reputation among production men. 


You'll find ElectroniK controllers are the ideal 

partners for any kind of heat-treating furnace. Our 

local engineering representatives will be glad to 

discuss your applications in detail; call him today 
. he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Philadel- 
phia 44, Penna. 


@ HONEYWELL SERVES THE WORLD (through representatives in Argentina, Australia, Austria, Belgium, Brazil, Chile, 
Colombia, Cuba, England, Finland, France, Guatemala, Hawaii, Iceland, India, Indonesia, Italy, Japan, Mexico, New 
Zealand, Norway, Panama, Peru, Porto Rico, Scotland, South Africa, Sweden, Switzerland, Trinidad, Venezuela. 


Honeywell 
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News 
COATINGS for MEWALS 


.. Organic........Decorative........ Protective 


ZINC FINISH STAYS 
BRIGHT AS CHROMIUM 


Zine plate, when chemically treated in 
Unichrome Clear Dip and then fortified 
with a Unichrome Clear Enamel, pro- 
vides a substitute finish which can sat- 
isfy exacting requirements. The Clea: 
Dip forms a bright-as-chromium finish 
integral with the zinc, while the clear en- 
amel adds extra wear and corrosion re- 
sistance to this protective finish without 
detracting from its brightness. This suc- 
cessful finishing system is in widespread 
use today on zine die cast and steel 
products. 


CLEAR ENAMEL SAVES 
THOUSANDS OF DOLLARS 


A clear enamel over today’s decorative 
chromium finish gives extra protection 
against moisture, handling, corrosives. 
Using a special Unichrome Coating, one 
well known manufacturer is getting not 
only superior protection on plated refrig- 
erator shelves, but also greater film 
thickness at less cost than the coating 
formerly used. Savings reported for the 
year: $15,000, 


Better Protection 
Against Chemical Attack 


Because Ucilon* Protective Coatings re- 
sist many strong chemicals, they're be- 
ing used today in a wide variety of 
tough applications. On plating machines, 
for example. Also on bottling machines 
and on processing equipment. Use of 
these coatings means less corrosion and 
better appearance with less mainte- 
nance, Ucilon Coating Systems are avail- 
able to withstand acids, alkalies, salt 
solutions, oxidants, moisture, petroleum 
products, alcohols, fumes and other cor- 
rosives, Write for Bulletin MC-4. 


*Trade Mark 
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Specifications on corrosion resistance met by these 


Two Ways Chromate-Finish Zinc 


® Government specifications which call 
for chromate treating of zinc plate, do 
so to assure protection against corrosion. 
Several methods of chromate finishing 
are available to do this job. This gives 
the user freedom to choose the particu- 
lar process that’s best suited to his prod- 


uct, and offers production or cost-cutting 


advantages. 

Two Unichrome Processes are widely 
used today because they can not only 
meet or exceed specifications, but also 
provide substantial benefits to the user. 


A TOUGHER COATING THROUGH ANODIZING 


The Anozinc* process, using conventional 
plating equipment, produces black, yellow 
or clear chromate type coatings on zinc 
plated parts by means of current. An ex- 
clusive process, it provides a finish with 
not only the desired corrosion resistance, 
but also superior toughness while still 
wet. This means that parts can be handled 
at once, thereby minimizing the storage 
and drying space problem. 

The Anozinc process can be set up in one 
continuous automatic cycle with the zinc 
plating, or for manual operations. Zinc 
plated steel shell cases are being turned 
out at a fast clip with this process, as are 
propeller blades ard other vital work. 

In forming conversion coatings, chro- 
mate treatments remove some of the zinc 
from the product. Consequently, there is 
a problem in recessed areas of the work, 
where zinc plates thinner than it does at 
the edges. Not with Anozinc, however. An 
anodizing process, it complements the 
zine plating process. Its stripping action is 


less in recesses where the zinc plate is thin. 
With a straight chemical dip, more zinc 
would have to be deposited to compensate 
for non-selective stripping action. 


UNICHROME DIP A SIMPLE PROCESS 


Unichrome Dip Finishes, chemically pro- 
duced, are adaptable for manual or auto- 
matic operation. They too inhibit corro- 
sion and withstand exposure. Different 
solutions produce a black, olive drab, 
brass-yellow, iridescent yellow or clear 
chromate coating in 5 seconds to 2 minutes, 
depending on the solution used. These 
finishes, integral with the zinc surface, 
also make excellent bases on which to 
apply organic coatings. 

As straight chemical processes, Uni- 
chrome Dips use simple equipment, need 
no generator or rectifier and minimize 
installation costs. 

Unichrome Dips produce bright, glossy 
finishes. The black and olive drab finishes 
can provide the eye appeal of glossy enam- 
el. Clear finishes are bright, and have an 
appearance similar to chromium. 


Anozinc baths have exceptionally long 
life. Unlike chemical dips, they seldom 
need to be discarded. In mass production, 
this feature cuts operating expenses. 

Corapared with other dips, Unichrome 
Dips can save money, too. By using a 
Unichrome Dip instead of their “home 
made” chromate dip, one well known 
company cut cost of materials alone by 
one-third. 


Write for Bulletin CC-1, or phone the 
nearest United Chromium office. 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd Street, New York 17, N. Y. * Detroit 20, Mich. * Waterbury 20, Conn. 


Chicago 4, Ill. * Los Angeles 13, Calif. * In Canada: United Chromium Limited, Toronto, Ont. 
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@ To pack maximum strength into 
their heavy-duty lift-type cultivators, 
while keeping weight as low as possible, 
Pittsburgh Forgings Company uses 
CariL_oy steels in the shanks, 
beams, and main frames of these rugged 
farm implements. 

The excellent performance of this 
equipment is proof that many parts 
that must operate in extremely tough 
service can be made of alloy steels that 
do not contain critical elements. The 
three grades of U'S‘S CaRILLoy used 
in this application—CariLLoy 5130, 
5135, and 5140—were selected years 
ago for the express purpose of proy iding 
minimum weight, maximum strength 
and durability, at the lowest possible 
cost. 

CARILLOY steel construction provides 
the strength and toughness required to 
cultivate heavy soil at speeds up to 6 
miles per hour, and has made it possible 
to reduce cultivator weight to only 400 
Ibs. This is about half that of compar- 
able units made of ordinary carbon 


steel, and well below the limit which 


Excess metal left after forging is removed in this trim 
press. The piece is then straightened, bolt holes are drilied, 
and surfaces that must align exactly with other parts are 
accurately milled. 


In lift-type cultivators U-S-S Carilloy steels 
save weight, increase durability, and keep down costs 


Pittsburgh Forgings Company uses U-S“S CARILLOY 5130, 5135, and 5140 in the heavily stressed parts of this lightweight 
cultivator 400 Ibs.) to provide minimum weight, and maximum strength and durability, at lowest possible cost. 


the tractor lifting mechanism is designed 
to carry. 

In this equipment, U-S’S 
alloy steel not only provides increased 
strength, greater durability, and added 
resistance to wear. By making it pos 
sible to safely decrease the size and 
weight of all heavily stressed parts, it 
reduces the amount of steel required, 
and enables the manufacturer to keep 


his costs well in line with competition. 


US'S Metallurgists who have had 
wide experience with similar applica- 
tions of alloy steels, will be glad to 
assist you in selecting the steel best 
suited to your product. They can also 
recommend the best heat treating meth 
ods to use. If you need their help just 
call the nearest District Sales Office, or 
write to United States Steel, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 


At Pittsburgh Forgings Company, precision parts for lift-type 
cultivators are forged from U’S°S CARILLOY bar stock. 
Here, beams are being forged to final size and shape in a 
steam hammer. 


UNITED STATES STEEL COMPANY, PITTSBURGH - “COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


COAL IRON DIVISION, FAIRFIELD, ALA; UNITED STATES STEEL SUPPLY DIVISION, 
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“My crew 
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you can find’ 
Janithan, 


STEEL PRESSMAN 


The entire crew 


tion might go: 


@ If you were to visit the forge shop at our Homestead 
District Works, you'd want to see the 7,000-ton press at 
work. This isn’t our biggest press, or our smallest, but it 
handles some of our most interesting jobs. 

press driver, manipulator operator, 
craneman and helpers are under the direction of Alex 
Janathan who started in the open hearth when he was 16. 
If you talked to Alex, here’s about the way the conversa- 


you: “What did you do after you left the 
open hearth?” 

JANATHAN: “When I left the open hearth, 
after 3 years, I was first man on the ladle. 
Then I went to the Heat Treating and 
Forge Department and worked on the 
alloy plate shears for 3 years.” 


you: “And you've stayed in the forge de- 
partment ever since?” 

JANATHAN: “Yes, at different jobs. After 
working the shears, I went burning for 3 
years—cutting locomotive side frames 
out of slabs. It was a new idea to replace 
castings. While I was burning, I got turns 
as helper on the 3,000-ton press. | worked 
as press driver, then in '34 was made 
pressman.” 


you: “So you've been a pressman now for 
about 18 years. Did you work on other 
presses, too?”’ 

JANATHAN: “I've worked every press we 


” 


own. 


you: “Do you specialize on any one type 
of product?” 

JANATHAN: “No. | make turbine and gen- 
erator shafts, every kind of alloy and 
stainless steel forgings. I also make water 
wheel shafts, U-plates, half-circles, as well 
as drop hammer bases and columns.” 
you: “What's one of your biggest problems 
while you're forging these big jobs? What 
do you have to watch for?” 


JANATHAN: “Well, there’s the problem of 


ingots that don’t cool evenly while they're 
on the press.” 


YOU: “What causes that?” 


JANATHAN: “When the ingot comes from 
the furnace, it's evenly heated all the 
way through, but it’s covered with scale 
While we work it, sometimes the scale 
gets knocked off on just one side; so that 
side cools faster than the side that’s insu- 
lated with scale. When we forge a piece 
like that, the hot, or seale side flows out 

ward faster than the cool side, and the 
piece will not forge accurately.” 


you: “What do you do then?” 


JANATHAN: “First, we try to remove scale 
evenly from the ingot. But if it still cools 
unevenly, we spray the hot side with 
water until the temperature is even all 
around. Then the ingot flows the same 
on all sides. Even ingot heat is awfully 
important. .. . If it cools too much, the 
corners start to tear, especially when 
you're forging alloy and stainless steels. 
These things are important because we 
work to such close tolerances. Take a 55” 
ingot. When we forge a die block bloom 
from that ingot we reduce it to 37” x 21” 
and only have '4” tolerance.” 


far as you're concerned, what's 
the most important factor in making good 
forgings?”” 

JANATHAN: “First, you have to have good 
steel. We make our own so that’s never a 
problem. Then you have to have good 
equipment. We've got the best. But most 
important is the crew. Mine for example. 
Turnover is small. Every man knows his 
job and has been on it for years. I've 
visited a lot of forge shops, but my crew 
is as good as you can find.” 


When you buy forgings from United 
States Steel Company, men like Alex 
Janathan and his crew work on them. 
We'll match their skill against the best 
in the land. For more information on 
U-S’S Quality Forgings, write to United 
States Steel Company, 525 William Penn 
Place, Pittsburgh 30, Pa. 
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U-S-$ Metallurgical Assistance 
Saves rotary pump manufacturer 
$40 a ton on steel for gears 


Commercial Shearing & Stamping Co., of 
Youngstown, Ohio, needed a good alter 
nate steel for their rotary pump gears to 
replace an alloy steel that was in short 
supply. They called in a U'S’S Service 
Metallurgist for advice. After analyzing 
the requirements, he recommended a /ess 
expensive alloy steel (CARILLOY 5120 


These rotary hydraulic pumps develop 
pressures as high as 1500 psi. and operate 
at speeds up to 2,000 rpm. Gear wear must 
be limited to less than .005 inch to main 
tain high pump efficiency. 

Such severe service demands a_ very 
tough, wear resistant steel. It was found 
in CaritLoy 5120. This steel meets every 
performance requirement of these 
sion gears, and cuts costs besides. 


preci 


It cuts tool costs because it is easier to 
machine, and tools last longer. In addition, 
it requires less heat treating. Normalizing 
and straightening are no longer necessary, 
because there is much less distortion. This 
reduced heat-treating cost combined with 
a lower grade extra cuts the cost of gear 


steel $40 a ton—a saving of about 25°, . 


U-S-S Carilloy steel provides exceptionally tough, wear re- 


sistant gears at reduced cost in Commercial Shearing & 
Stamping Co.'s rotary hydraulic pumps. Machining is 


easier than before, and less heat treating is required UsS 


_UNFTED STATES STEEL COMPANY, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


foo te UNITED STATES STEEL SUPPLY DIVISION, WAREMOUSE DISTRIBUTORS, COAST. 


Tools last 3 times longer, : 
production increased 14%, 
with U-S-S Carilloy FC steel 


B* changing from heat treated 
carbon steel to a U-S’S CarIL- 
LoY FC steel recommended by U'S’S 
metallurgists, Trackson Co., of Mil- 
waukee, Wisconsin, reduced costs 
and speeded up production of shafts 
for their “PIPE LAYER.” 

These precision shafts must be 
machined to very close tolerances, 
and they must be strong and dura- 
ble. Trackson Co. had been using 
4'," round bars heat treated to 269- 
321 Brinell. But this steel was ex- 
tremely difficult to machine. Tools 
had to be reground and replaced 
frequently, and production was slow. 

Trackson engineers consulted 
US'S metallurgists to find out if 
they could get the necessary strength 
and hardness from some other steel 
that would be easier to machine. 
Free-cutting, pre-hardened CariL- 
LoY FC steel solved the problem. 

This special alloy steel comes from 
the mill already quenched and tem- 
pered to any hardness from 255 to 
375 Brinell; and it is easy to machine. 
As a result, tools last much longer, 
parts can be made faster, and the 
need for additional heat treating 
after machining is eliminated. 


U-S-S metallurgists will help 
you with any steel problem 


These case histories show how U-S-S metallurgists helped two manufac- 
turers reduce costs and improve their manufacturing operations. In one 
application, they recommended a good alternate steel to use in place of 
an alloy steel that was in short supply; in the other, they solved a difficult 


machining problem. 


Our metallurgists will be glad to help with any problem involving the 
more efficient use of steel. With wide experience and intimate knowledge 
of the very latest advancements in steel, they may be able to suggest a } 
steel that is better suited to your job than the one you are now using, or 
perhaps they can show you how to improve your fabricating or heat- 
treating methods. You can contact them through the nearest U'S’S 
District Sales Office or by writing to United States Steel Co., 525 William 
Penn Place, Pittsburgh 30, Pa. 


WITED STATES STEEL EXPORT COMPANY, NEW YORK 


tases 


Drum shafts for Trackson Co.'s “PIPE LAYER" are made 
faster with U-S-S Carilloy FC steel than with heat treated 
carbon stee!. Tools last much longer because Carilloy 
FC is easier to machine, and no heat treating is required 
after machining. 


At Trackson Co., tools now last 3 
times longer than before the switch 
to CARILLOY FC, and production has 
increased 14.3°;! Trackson Co. gains 
these important advantages with a 
steel that costs only slightly more 
than a through hardening steel. 
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Here’s a Challenging Opportunity for Every Man 
Responsible for Tooling and Production 


Your tools and dies represent an immediate opportunity to 
bring unit costs down to a reasonable level. A quick re-check 
of this vital cost zone can result in definite savings. Some- 
times these savings show up in less die finishing or adjusting. 
Or in longer runs with less downtime for regrinding. Many 
times they come about through a drastic reduction in the 
number of tools and dies you make each year. 


Actual job records in plant after plant prove these cost 
economies can be realized. A good example is the job shown 
above. A re-check of these dies, used to blank and form 
.008” thick bronze thermostat diaphragms, showed that a 
different steel with better wearing qualities was needed to 
reduce excessive downtime for regrinding. This steel, Carpenter 
Hampden (Oil-Wear), eliminated // hours of machine down- 
time each week and produced over a half-million extra 
diaphragms per grind! 


Re-check YOUR 
Cost Relief Zone! 


Certainly, if other plants are finding new output and pro- 
duction savings by re-checking their tools and dies, you can 
too. First step is to use The Carpenter Matched Set Method 
to select the one steel best suited for your job. By so doing, 
you back your selection with really dependable Carpenter 
Matched Tool and Die Steels. Then a call to your nearest 
Carpenter Mill-Branch Warehouse or Distributor brings fast 
delivery from stock. THE CARPENTER STEEL COM- 
PANY, 133 W. BERN ST., READING, PA. 


Are You Missing These Opportunities In Your Cost 

Relief Zone? 
Less die finishing and adjusting 

© Greater output between grinds 

Fewer heat treating failures 

y e Less machine downtime 


| 


On Job After Job Carpenter Matched Tool and Die 
Steels Have Made Them Possible ! 


[a rpente 7 & "Matched Tool ond Die Steels | 


Export Department: The Carpenter Stee! Co., Port Washington, N. Y.—“CARSTEELCO” 


Mill- Branch Warehouses and Distributors in Principal Cities Throughout the U.S. A, and Canada 
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you can test practically anything with a 


bea 


UNIVERSAL 


TESTING MACHINE 


2 Every Riehle Pendomatic 
; Universal Testing Machine is 
° the equivalent of five testing 


machines in one because it 

has five standard scale ranges. 

You select the most logical 
range for your test; then, merely turn the 
selector knob and conduct your test. On 
the same Riehle machine, you can test 
specimens with relatively low-rupture- 
points or large, high-yield-point speci- 
mens. No accessories are needed. Guaran- 
teed accuracy is within 1/, of 1%. 


Hydraulic and Screw Power Types 


Riehle Universal Testing Machines are 
built with hydraulic loading unit or screw 
power loading unit. Each type is avail- 
able in a variety of sizes, with capacities 
up through 400,000 Ibs. Ask your Riehle 
representative or write our factory for 
illustrated catalogs. 
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FROM THUMB 
BOMB RACKS 


60,000 ibs. capacity 
Power Universal Testing Machine illus- 


Rieh\e Screw 


trated. Phote courtesy of USAF institute of 


Technology, W 


_RIEHLE TESTING MACHINES 


Division of AMERICAN MACHINE AND METALS, INC. 
East Moline, 
"ONE TEST iS WORTH 


THOUSAND EXPERT OPINIONS" 


= 


Air Force Base, 
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Engineering 


OF NEW 


Digest 


PRODUCTS 


MELTING FURNACE: Operating 
improvements for melting of ferrous 
and nonferrous metals are provided 
by the newly-developed noncrucible, 
direct-fired reverberatory furnace of 
the Eclipse Fuel Engineering Co. 
There is no time lost between pouring 
and recharging. Hot metal is always 
available for casting. Combustion 
normally wasted is used for melting 


or preheating cold metal in the hop- 
per. Operations show that a melt of 
from 1200 to 1500 Ib. of steel scrap 
is tapped within 30 min., depending 
on the size of scrap gates and risers 
(weighing from 10 to 150 Ib.). Fuel 
consumption averages 55 to 60 gal. 
per hr. Fired by either oil or gas, 
standard models, with bath capacities 
ranging from 300 to 4400 lb., are now 
in production. 

For further information circle No. 1 
on literature request card on p. 32B 


WEAR RESISTANCE: Flame-plating, 
developed by Linde Air Products Co., 
is a new method for applying hard, 
thin, precise coatings of powdered 
metals, such as tungsten carbide, on 
metal parts. It is being used to help 
solve frictional and abrasive wear 
problems. Extensive tests to date 
indicate that flame-plated tungsten 
carbide coatings have the desirable 
properties of sintered tungsten car- 
bide, while at the same time avoiding 
some of the limitations of the sintered 
form. Tests have that the 
coatings have wear and abrasion re- 
sistance as good as, or better than, 
sintered Although several 
coating materials are being tested, all 
present 


shown 


carbides. 


commercial applications use 
tungsten carbide. 

One of the biggest features of this 
new method is that the temperature 
of the base metal exceed 


does not 


400° F. during the plating operation. 
This low-temperature deposition prac- 
tically eliminates any possibility of a 
change in the properties of the part 
being plated and reduces to a mini- 
mum the chance that the part might 
warp. The bond between the 
metal and the coating is mechanical 
— it is not a welded bond. Because 
of the way in which the coating is 
applied, there is no mixing of the 
coating with the base metal. 
Flame-plating is adaptable to many 
different base metals in a wide variety 
of sizes and shapes. Steels, cast iron, 
aluminum, copper, brass, bronze, tita- 
nium, and magnesium have all been 


base 


Flat areas, cylin 
ders, spheres, internal areas, and many 
have 
Tungsten carbide coatings from 0.0005 


successfully coated. 


irregular shapes been coated, 
to 0.020 in. thick are being applied. 
For further information circle No. 2 


on literature request card on p. 32B 


AIR WEIGHT CONTROL: A 
compensator for foundry cupolas, an 
Foxboro 


new 


nounced by Co., eliminates 
the effects of blower pulsations on 
control. Uniform combustion through 
control of air weight is practical, even 
where positive displacement blowers 
blast The 


compensator adjusts the action of the 


are installed on lines. 
controller, automatically 
the 


atmospheric 


correcting 


rate of air flow for variations in 


temperature and = pres 
sure, 
the 
the 


and permits the controller to respond 


A snubbing device damps out 
effect 
certain 


throbbing resulting from 


use of types of blower: 


WELDING AND 
demand for a 
and welding machine has been an- 
swered through the joint efforts of 
Struthers Wells Corp. and the Federal 
Machine and Welder Co. Machines 
are presently being produced to form 
and weld a wide range of appliance 
cabinets and liners. The combination 
machine consists of a Struthers Wells 
tangent with a Federal Ma- 
chine and Welder welding component 
mounted on 


FORMING: 


combination 


The 
forming 


bender 


a beam which is raised 
with 
quence to make the forming operation 
The material is first placed 
in the lower dies of the bending ma 
chine and then the operator presses a 
button to start the fully automatic 


and lowered each machine se 


possible. 


The 
the «de 
sired shape and the last bender oper 
limit 


forming and welding cycle 


bender forms the cabinet to 


ation actuates a switch which 
initiates the automatic 
At this point, the 


lowered and automatically latched to 


welder cycle. 


welder beam i 
the male bender die. 
then engage the and make 
the welds. The guns retract, the beam 


The welding guns 
cabinet 


unlatches and raises to dwell position. 
At the time the welding beam start: 
to retract, the bending wings of the 
their 
The cabinet assembly 
lifted so it will easily clear 
the male die for unloading. 

For further information circle No. 3 
on literature request card on p. 32B 


tangent bender also return to 


initial position. 
is then 
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SUN QUENCHING OIL 
SAVED THIS COMPANY 
56,000 IN 2 YEARS 


For years, a large New England manufacturer 


used a high-priced oil for all quenching operations. 
‘Two years ago, a Sun representative recommended 
Sun Quenching Oil, a much less costly product. 

\fter a thorough test, Sun Quenching Oil 
proved itself equal to the expensive oil—better, in 
fact, because less oil was carried off on the parts. 
By using this product for all quenching operations, 
the manufacturer is now saving about $3,000a year. 

Sun Quenching Oils give consistently uniform 
results. They drain off rapidly, keeping dragout 
to a minimum, They have long service life, and 
under normal conditions never have to be replaced. 
Sun Quenching Oils meet the requirements of 95 


percent of all quenching operations. 


(An informative booklet “Sun Quenching Oils,” BIG ANNUAL SAVINGS. The much lower cost of Sun 


Quenching Oil, plus the elimination of excessive dragout, 


or the service of a Sun representative is yours has saved this company more than $3.000 a year. Here 


for the asking. parts from a salt pot are quenched in the Sun product. 


15 PERCENT LESS OIL CONSUMED, because of re- UNIFORM PERFORMANCE. Sun Quenching Oil has > 
duced dragout, sinee switching from an expensive com- produced uniform results in this plant for more than two 

pounded product to Sun Quenching Oil. Here parts are years. These small parts get a bright quench after they 
quenched in the oil after coming from a hardening furnace. leave the miniature shaker hearth, 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


only to true changes. More than 1400 
instruments have been installed in 
foundries throughout the world. 

For further information circle No. 4 
on literature request card on p. 32B 


DYE PENETRANT INSPECTION: A 
more reliable dye penetrant test to 
locate cracks in any solid material has 
been announced by Magnaflux Corp. 
A packaged kit is available, easily 
carried, for inspection of small ques- 
tionable areas and remotely located 
parts at any time. Features include 
spray can sealing of messy constitu- 
ents, for cleanest and most conven- 
iently rapid spray application to any 
part. For plant maintenance of me- 
chanical equipment or for tool inspec- 
tion in any industry, for weld, casting, 
or forging inspection, or for overhaul 
tests of any transportation equipment, 
the Spotcheck kit is carried in one 
hand to the parts in question, and 
tests for cracks carried out in but a 
few minutes. No power or special 
lights are required. The dye pene- 
trant is pressure-can sprayed on the 
clean surface to be tested. Then a 
cleaner is sprayed on the surface, and 
removed by a quick wipe. An even 
coat of white developer is brushed on, 
and inspection follows in a few sec- 
onds. Cracks show up as bright red 


lines, and pores or leaks in tanks 
show as bright red spots. 

For further information circle No. 5 
on literature request card on p. 32B 


SEAMLESS LIGHT-WALL TUBING: 
Superior Tube Co. has announced an 
increase in the size range of its seam- 
tess light-wall tubing from 1% to 2:5 
in. o.d. max. Heretofore, specialty 
tube mills have offered the larger 
diameter light-wall stainless tubing 
only in welded grades. The increased 


ALUMINUM ALLOY: Development 
by General Electric of a new alloy 
called “Cond-Al” has enabled the com- 
pany to begin manufacture of steam 
turbine-generators which are 35% 
more powerful than any of their type 
now in existence. Cond-Al is com 
posed of aluminum, with very small 


quantities of iron, magnesium and 
silicon. The alloy’s light weight, high 
conductivity, and resistance to various 
stresses in high-speed, high-temper- 
ature operation make larger turbine 
generators possible. 

For further information circle No. 6 
on literature request card on p. 32B 


ZINC 
with Luster-on 
IS SUPERIOR TO 
CADMIUM for most 


industrial applications 


Preconceived notions that cad 
mium plating just naturally 
offers better protection than 
zine are contrary to the true 
facts. Simply because cad 
mium is freer again is no rea 
son for re-converting to it 
Cadmium is still and always 
will be far more costly than 
zinc. When the zinc is passi- 
vated in Luster-on conversion 
treatment it is far superior to 
cadmium for all but extremely 
specific applications These 
are basically (1) a marine at 
mosphere and (2) a _ bearing 
surface. 


ZINC plus LUSTER-ON is DEFINITELY 
SUPERIOR TO CADMIUM IN AN IN. 
DUSTRIAL ATMOSPHERE 


ZINC plus LUSTER-ON is DEFINITE. 
LY MORE ECONOMICAL THAN 
CADMIUM 


BUT IF YOU MUST USE 
CADMIUM to meet specifi 
cations, the new LUSTER-ON 
Cd, specially developed to use 
on Cadmium plate, will give 
you a BETTER, BRIGHTER 
CADMIUM 


Write for free data sheets on 
Luster-on Treatments 


CORPORATION 


70 Waltham Ave., Springfield 9, Mass. 
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For Mifae 
Has Been 


Hollow Die Answers* 
To Tooling Problems.. 


CUTS WASTE 


PRODUCES SUPER 
WEAR-RESISTANT, 
NON GALLING TOOLS 


Non-Deforming ... Full Length | 
Kolorkoted Pink and Gray for — 


vorRK 
“CHICAGO 
BOSTON 
BRITAIN, CONN. 
PHILADELPHIA 
PITTSBURGH 
CLEVELAND 
DAYTON 
FRANCISCO 
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(Tubular Tool) form is Milne’s latest bee-line to better, lower-cost tooling. — 
Has a double advantage over standard oil hardening tool steels. od 
.o Free graphite makes it the fastest, easiest machining tool steel 
lar form and insures non-seizing properties. — . 
. Diamond-hard carbide particles guarantee super wear 
Rough tuned ©.D. ond I.D. Saw cut faces. Furnace annealed — 


_ Cut to any length. 


Stocks of a range of sizes being built to meet demand. Write or 


Across 1 


PACIFIC MACHINERY 
“TOOL STEEL CO. 
PORTLAND, OREGON 


VINSON SUPPLY CO. 
DALLAS, TEXAS 
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size range is expected to increase the 
number of applications where pres- 
sures are too great for welded tubing. 
For further information circle No. 7 
on literature request card on p. 32B 


AUTOMATIC: ATMOSPHERE CON- 
TROL: The Engineering 
Co. has released data on a device to 
control automatically and to record 
the carbon potential of furnace atmos- 
pheres. 


Lindberg 


The Lindberg Carbotrol is a 


which en- 
ables the heat treater to set the fur- 


proportioning instrument 


nace atmosphere in equilibrium with 
any steel. The new instrument is now 
being subjected to field tests. 

For further information circle No. 8 
on literature request card on p. 32B 


TESTING MACHINE: A new floor- 
type, universal testing machine per- 
mitting great working capacity on a 
finished machine pad bed of 4.x 15 ft. 


has just been announced by the Young 
Testing Machine Co. Designed espe- 
cially for large specimens of work 
such as bridging members and air- 
craft wings, this 200,000-lb. machine 
offers a number of new and unique 
features. The crosshead is driven by 
a Thymotrol motor mounted directly 
on the crosshead instead of at the 


bottom of the machine. Raising and 
lowering of the crosshead on fixed 
screws thus permits a more direct 
and rigid drive with less torsion in 
the screws. Speed range of the motor 
is 20:1, providing an over-all loading 
speed of 0.025 to 0.5 in. per min. and 
a traverse speed of 15 in. per min. 
For further information circle No. 9 
on literature request card on p. 32B 


COLORED SILICONE FINISH: Si 
con, a silicon-base finish with heat 
resistance properties, is now available 
in decorative colors, according to the 
manufacturer, Midland Industrial Fin- 


ishes Co. It stands up under temper 


atures in the 400 to 500° F. range. 
Tans, whites, beiges, blacks and golds 
have already passed laboratory tests 
and have been used in production. 

For further information circle No. 10 
on literature request card on p. 32B 


FURNACE: A new 400 Ib. per hr. 
automatic heat treating unit featuring 
100°% foreed convection heating has 
been announced by Ipsen Industries, 
Inc. The new unit operates at tem- 
peratures up to 1850° F., and has 
complete automatic straight-through 
operation from heat through cooling 
or oil quench. The unit is sealed to 
provide absolute atmosphere control 


fom TOYS to TANK CARS 


Recirculated air furnaces and elevator quench tanks for heat treat- 
ing aluminum alloys means no wash and rinse tanks, no corrosion 


from residual salts. 


Small furnaces or large ones, Jet designs and builds heat treating 


furnaces to fill the need of special requir 


for particular 


Whatever you need, to do the job at hand, and perhaps the jot in 
the future, JET custom engineered furnaces will save you initial costs, 
labor costs, and maintenance costs .. . and produce an end product 
to meet your specifications. 


IT’S A GOOD BET 
TO SEE JET 


COMBUSTION, INC. 


INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS 


7917 So. Exchange Avenue + Chicago 17, Illinois 
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CAMBRIDGE WIRE > 
MESH BELTS... 


(500° F.) COOLING WAXING 


help spring producer boost output 


350% in 30% less floor space! 


110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They're available in any metal or alloy, mesh or weave, length or width. 


They can be used under practically any conditions . 


. . from temperatures 


as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 
You can rely on his experienced advice to recommend just the right type 
of wire mesh belt for your process. Look under “Belting-Mechanical”’ in 
your classified phone book for the Cambridge office nearest you. 


OFFICES 
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heat treating. 


belt specifications 


SPECIAL 
METAL 
FABRICATIONS 


IN PRINCIPAL 


FREE BELT MANUAL tells how Cambridge belta can | 
be used in your industry. Also includes useful | 
data on conveyor design, metallurgical tables and |... rai 
Write for your copy today. | 


The Cambridge Wire Cloth Co. 


\ Cambridge Duplex Weave, one of the most f 
widely used specifications for continuous 


BELTS. 


Department B 
Cambridge 1, 
Maryland 


INDUSTRIAL CITIES 


during the entire heating and quench 
cycle, assuring bright scale-free work 
on all types of heat treating processes 
such as carburizing and carbonitrid- 
ing. The forced convection system 
employs the use of non-alloy radiant 
heating tubes, baffles, and a powerful 
fan mounted in the roof of the fur- 
nace. The tubes are spring loaded 


and positively sealed by means of 
compression bellows and are designed 
for either gas-fired or electric heating 
elements. The heating tubes are 
mounted vertically between the brick 
insulation and an interior demount- 
able baffle. A powerful alloy fan 
forces the endothermic atmosphere 
around the baffles, past the radiant 
tubes, and then up through the floor 
and the work. The fan is _ short- 
coupled to a special slow-starting mo- 
tor with water-jacketed bearings and 
built-in safety switch. 

For further information circle No. 11 
on literature request card on p. 32B 


TUMBLING ABRASIVE: Pebs, a 
newly developed tumbling media for 
barrel tumbling, deburring and finish- 
ing, has been introduced by Crown 
Rheostat & Supply Co. Made of 


white ceramic, Pebs are of triangular 
shape, available in a variety of sizes. 
By selecting the proper size, lodging 
of pieces in holes is eliminated. 

For further information circle No. 12 
on literature request card on p. 32B 


STEREO-MICROSCOPE: Used for 
any inspection operation, examination, 
counting or checking, the Edmund 
Scientific Corp. stereo-microscope 
provides an exceptionally wide field. 
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Fixed three-power objective, with 
three pairs of matched eyepieces, 
give powers of 15, 30 and 45 x. The 
instrument is removable from its base 
for mounting on equipment, bench, or 
separate stand. 

For further information circle No. 13 
on literature request card on p. 32B 


ULTRAVIOLET INSPECTION: The 
new Burton magnifier black light 
complies with Air Force Spec. MIL- 
1-6866 covering lights used for flu- 
orescent penetrant inspection. Twin 


tubes produce 3660A ultraviolet en- 
ergy which is directed up on the in- 
spected surface. There is no back 
glare or heat to affect the operator’s 
perceptions. The unit is 7 by 5 by 2 
in., weighs 30 oz. 

For further information circle No. 14 
on literature request card on p. 32B 


HEAT CHECK TEST: Thermo-Test, 
a new tool for determining the rela- 
tive resistance of different metals to 
heat checking, has been developed by 
Henry G. Keshian. Test pieces are 
successively heated, stressed and 
cooled. This cycle is repeated until 
the specimen develops visible cracks 


or heat checks. The number of cycles 
required to produce heat checks is 
indicated on a counter attached to the 
machine. As many as eighteen speci- 
mens can be tested at one time. 
Various metals used for molds, per- 
manent molds, die-casting dies, drop 
forging dies, hot piercing mandrels, 
extrusion dies, hot rolls, and other 
tools or parts can be tested. 

For further information circle No. 15 
on literature request card on p. 32B 


74 Royal Flush 
ta Die Steels... 


WIZARD: ------ 


DARWIN & MILNER'S 


PRK33 Cobaltcrom 


DARWIN & MILNER'S 


DUMORE - - 


Oil Hardening Die Steel 


Unbreakable Tool Steel, Truly 
“Unbreakable to the Maximum" 


Air Hardening Die Steel 
Maximum Production Runs 


Maximum Production Runs 
Air Hardening 
For Utmost Safety in Hardening 


There’s a ZIV STEEL Warehouse or representative near you. Call 
on your nearest one for prompt, courteous and dependable service. 


ESTABLISHED 19H 


2945 W. HARRISON STREET + CHICAGO 12, ILL 
BRANCHES 
DETROIT, MICH. © ST. LOUIS, MO. © MILWAUKEE, WI 
INDIANAPOLIS, IND. © TOLEDO, OHIO « EAGLE RIVER, WIS 


Save Valuable Cutting Tools 


WiTH 


TRAOE MARK REGISTERED 


DUSTRIAL 


® By the treatment of cutting tools in temperatures to 

125°F., in Webber Industrial Freezers, plant supervisors 
in many of America’s large industrial plants report that 
tool life has been increased as much as 490%. Much less 
set up time is required because tools last longer. Tools 
received from the manufacturer a trifle undersized are saved 
by cold treatment and extended tool life on extremely dith- 
cult jobs which a cool formerly served for only one cut has 
been materially increased. By the stabilizing of metals at 

125°F., a permanent accuracy and stability which would 
be impossible otherwise is accomplished. This treatment 
performs in a matter of hours the equivalent of four to eight 
years of natural aging. there's a Webber Unit for every 
industrial need. 


Write for new bulletin giving more 


INDUSTRIAL FREEZER DIVISION 


WEBBER APPLIANCE CO., INC. 


2740-C MADISON AVENUE + INDIANAPOLIS 3, INDIANA 
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Good Machinability, Minimum Deformation 


Original High Carbon High Chrome 
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[us Loftus Universal Thermo-Induction fur- 
a ry fj t nace is the most flexible 60-cycle billet heater 
i t e I r S 3 ever designed. You can heat every non-ferrous 


metal, in the same furnace, either consecutively 


or simultaneously, to its respective forging or 


completely 


extrusion temperature. The unit maintains high 


efficiency, constantly,even when . 


heating short-length billets. 


universal.... 


i | x uc + i on Loftus Thermo-Induction gives 


you the most practical, depend- 


able, and efficient method of 


heating non-ferrous metals. You 
achieve uniform heating in a matter of seconds. 
Production is continuous, and completely auto- 
matic. The press operator controls the furnace. 
Separate, positive control of each coil is at his 


fingertips. 


The Loftus 60-cycle Thermo-Induction Heater 
illustrated is designed to heat copper, brass, 
aluminum, and cupro-nickel for extrusion pur- 
poses. The unit is readily adaptable for 
forging and rolling processes. It is pos- 
sible, with this billet heater to heat a 5” 
dia. Aluminum billet to 800° F., an 8” dia. 
brass billet to 1550° F., and a 10” dia. cupro 
nickel billet to 1950° ALL AT THE SAME TIME, 
IN THE ONE FURNACE. Each billet is heated 
independently . . . from a single control panel. 


Send Today, for Booklet describing Loftus 


60 Cycle Induction Heating in Detail 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street ¢ Pittsburgh 22, Pennsylvania 
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IN MANUFACTURERS’ LITERATURE 


16. Abrasive nit 

Bulletin 5212 on small dry-abrasive 
airblast unit for cutting hard materials 
and precision finishing. S. S. White 
17. Air-Gas Mixer 

Engineering and application data on 
air-gas proportional mixer in Bulletin 
L-300. Eclipse Fuel Eng'g 


18. Alkaline Derusting 

Bulletin on electrolytic process oper- 
ated at room temperature, for derusting 
without acid. Enthone 


19. Alloy Steel 

Data book on the selection of the 
proper alloy steel grades for each manu- 
facturer’s needs. Wheelock, Lovejoy 
20. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabri- 
cation, welding. Great Lakes Steel 
21. Alloy Steel 

Data folders on two types of alloy 
steel castings. Composition, properties, 
hardenability bands, uses. Unitcast 


22. Aluminum Bronze 


Engineering manual on wrought forms 
of aluminum bronze. Mueller Brass 


23. Aluminum Bronze 
Data sheets for aluminum bronze 
coated electrodes for metal-arc weld- 
ing. Weldwire 
24. Aluminum Castings 
Brochure “How To Cut Die-Casting 
Finishing Costs” deals with aluminum 
castings. Monarch Aluminum 
25. Aluminum Extrusions 
Data on services in the field of alumi- 
num extrusions. Himmel Bros Co. 


26. Aluminum Melting 

8-page Notes on Aluminum deals with 
protecting molten aluminum, degassing 
and grain refining. Foundry Services 
27. Aluminum Melting 

Folder A-5 describes automatic melt- 
ing and pouring unit for production of 
aluminum die castings. Ajax Eng’g. 


28. Ammonia Dissociators 
Bulletin on dissociating process gives 

advantages of ammonia as controlled 

atmosphere. Sargeant & Wilbur 


29. Ammonia for Heat Treat 

Booklets available on “Applications 
of Dissociated Ammonia", “Ammonia 
Installations for Metal Treating”, “The 
Nitriding Process” and “Carbonitriding”. 
Armour 


30.) Analysis 
Bulletin 390-1 on 8-min. copper assay 
with electro-analyzer. Eberbach Corp 
31. Annealing 
Booklet on burner for annealing and 
other uses where flame impingement is 
not permissible. Bloom Engineering 
32. Atmosphere Control 
Technical report on instrument for 
control of carbon potential of furnace 
atmospheres. Lindberg Eng’g 
33. Atmosphere Furnace 
Illustrated bulletin describes new con- 
trolled atmosphere furnace. I/ndustrial 
Heating Equipment Co 
34. Atmosphere Furnaces 
Information on mechanized batch- 
type atmosphere furnaces for gas cy- 
aniding, gas carburizing, clean harden- 
ing or carbon restoration. Dow Furnace 


35. Atmosphere Furnaces 
Reprint on bright annealing of copper 
in atmosphere furnace. Holcroft 


36. Atmosphere Generators 
12-page booklet on gas producers de- 
scribes equipment and gives data on 
composition and applications of atmos- 
pheres. Bellevue Industrial Furnace 


37. Atom Models 


12-page booklet on construction of 
scale models of atomic crystal struc- 
tures. Fisher Scientific 


joints of adequate strength for most 
steel assemblies. Ajax Electric 


Brazing-Alloy Washers 
Free sample of silver brazing-alloy 

preformed washer coined from wire 

Lucas-Milhaupt Engineering 


Bronze, Continuous Cast 

12-page bulletin on applications 
properties, weights of continuous cast 
bronze rods, tubes, shapes. American 
Smelting & Refining 


16. Burner 
Bulletin on new gas-oil blast burner 
Eclipse 


7. Burners 

Bulletin on combination gas and oil 
burner with high rate of combustion 
Ra-Diant Products 


1%. Burners 
16-page bulletin for selection of gas 
burners. Western Products 


Heat treating stainless steels — the 
ory and practice —is the subject of 
one of the newest additions to the 
manufacturers’ literature.* This gen- 
erously illustrated 54-page booklet is, 
of course, primarily devoted to the 
“400 Series” of chromium stainless 
steels but also includes information on 
annealing cycles and properties of 
chromium-nickel austenitic types. 

The opening discussion explains the 
transformation characteristics of chro 
mium stainless steels which are taken 
advantage of in hardening the ferritic 
grades. Time-temperature-transforma 
tion diagrams (“S-curves”) are shown. 

The theory in the first section is 
translated into practical shop proce 
dure in the second section of the 
booklet. Specific treatment tempera 


* Published by Republic Steel Corp. 
Copies are available at no charge to 
readers of Metal Progress who circle 
No. 128 on the literature request card, 


page 52k 


| 128. Heat Treating Stainless Steel 


tures and times for the various types 
of chromium stainless are presented 
In the section on shop methods of an 
nealing and pickling, specific treat 
ments are likewise given in detail for 
both ferritic and austenitic types ol 
stainless. 

Representative properties developed 
by heat treating the hardenable stain 
less steels are presented in a series of 
14 charts. These charts show the vari 
ation in strength, proportional limit, 
reduction of area, elongation, and im 
pact strength — with tempering tem 
perature for all types of chromium 
stainless. Representative values can 
be picked off the charts with ease. 

The booklet closes with a presenta 
tion of a series of simple tests for use 
in identifying the various grades of 
stainless should they become mixed o1 
otherwise lose their identity, and with 
an assembly of tables giving physical 
mechanical and fabricating properties 
of all types of stainless steel, 


38. Barrel Finishing 

22-page book gives facts and figures 
on barrel finishing, tells how single-unit 
installation may yield savings up to 95°. 
on various parts. Almco Div 
39. Barrel Plating 

Folder describes equipment for barrel 
plating with unique contact arrange- 
ment for maximum current distribution 
Daniels Plating Barrel & Supply 
0. Bending 

Presses for bending, forming, blank- 
ing, drawing and multipunching are de- 
scribed in catalog 2010. Cleveland Crane 
& Engineering 
11. Boron Nitride 

Data Sheet 513B on properties and 
possible uses of boron nitride. Norton Co 
12. Brazing 

Article on furnace brazing at Modine 
Mfg. Co. Sunbeam 
3. Brazing 

Bulletin 124—-on salt bath brazing 
process-——shows how i is possible to 
substitute brass for copper and develop 


9%. Carbide 
Brochure describes sintered chromium 
carbide for gage blocks. Firth Sterling 


D0. Carbon Control 

Catalog T-623 describes the Microcarb 
control system that continuously meas- 
ures the active carbon in the furnace 
atmosphere during heat treatment 
Leeds & Northrup 
51. Carbon and Graphite 

20-page catalog on carbon and graph- 
ite applications in metallurgical, elec- 
trical, chemical and process flelds. Na- 
tional Carbon 
52. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other 
heat treating. Lindberg Engineering 
53. Carbonitriding 

Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening 
American Gas Furnace 
54. Carburizer-Nitrider 

28-page Bulletin 646 on electric car- 
burizing and nitriding furnace giving 
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atmosphere circulation up to 1850” F. 
Hevi Duty Electric 


55. Carburizing Salts 
Folder on salts for liquid carburizing 
Swift Industrial Chemical 


56. Centrifugal Castings 


12-page bulletin on steel shapes made 


by centrifugal casting in metal mold 
Lebanon Steel Foundry 


. 

57. Chromium Cast Iron 
“Abrasion-Resistant High-Chromium 

Iron” on how to make and use abrasion- 

resistant iron castings efficiently. Elec- 

tro Metallurgical 


58. Chromium Plating 

“How to Chromium Plate 20 to 80% 
Faster” describes self-regulating high- 
speed bath. United Chromium 


59. Chromium Stainless 

Folder on uses of chromium stainless 
steels; table of analyses and properties 
Lebanon Steel Foundry 


60. Clean Hardening 

Bulletin describes clean hardening of 
steering arms and lever shafts at Ross 
Gear & Tool. Surface Combustion 


61. Cleaner and Phosphatizer 

Literature on Divobond, a mildly acid 
compound which cleans and phospha- 
tizes iron and steel in a single spray 
operation. Diversey 
62. Cleaning 

Pamphlet on properties and use of 
trichloroethylene. Niagara Alkali 
63. Cleaning 

6-page bulletin includes concentra- 
tions for various metal cleaning appli- 
cations and a handy list of cleaners for 
general industrial use. E. F. Houghton 


64. Cleaning 

12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 
65. Cleaning Equipment 

Vapor degreaser described and dia- 
gramed in folder. Data on different 
models. Topper Equipment 
66. Cleaning and Finishing 

Catalog A-653 gives complete story on 
planning industrial finishing systems 
and shows many installations of clean- 
ing and pickling machines. R.C. Mahon 
67. Cold Cleaners 

Bulletin on two new metal cleaners 
for use at rcom temperature in power 
washers. E. F. Houghton 
68. Cold Finished Bars 

Engineering bulletin, “New Economies 
in the Use of Steel Bars”. LaSalle Steel 


69. Cold Heading Brass Wire 
“Cold Heading Extruded Brass and 
Copper Wire” gives physical and fabri- 
cation properties, applications, lb. per 
1000 ft. and ft. per lb. Chase Brass 
70. Cold Steel Extrusion 
Bulletin on commercial applications 
of company’s Koldflo process for steel 
Mullins Mfg. Co. 


71. Cold Work Die Steel 

24-page catalog on die steels for cold 
work. Machinability, hardenability, di- 
mensional stability, wearability. Vana- 
dium-Alloys Steel 


72. Core Binders 
8-page book on resins for use as core 
binders. American Cyanamid 
73. Corrosion Protection 
23-page bulletin on Bonderite, cor- 


QUALITY HEAT TREATING §& 
107-11 VESEY ST. NEWARK 5S, N. J. 
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rosion resistant paint base Partcer 


Rust Proof 
74. Cut-Off Wheels 

Folder gives data, operating sugges- 
tions and grade recommendations of 
cut-off wheels. Manhattan Rubber Div. 


75. Cutting Compounds 
Data on cutting compounds for stain- 
less and titanium. Hangsterfer’s Labs. 


76. Cutting Fluids 

“More Than a Coolant Is Needed”’ is 
new booklet describing cutting fluids 
and lubricants. D. A. Stuart 
77. Cutting Oil 

Facts on more eflicient and economical 
plant operation through use of right 
lubricants described in “Metal Cutting 
Fluids” booklet. Cities Service Oil 


78. Cutting Oil 

New pamphlet on sulphurized oil ap- 
plicable to stainless steel and more eas- 
ily machined alloys. Gulf Oil 


79. Deburring 
Bulletin on deburring and other barrel 
finishing operations. Magnus Chemical 


80. Design of Dies 

32-page bulletin on design of dies for 
upset forging. Also rules for upsetting 
and examples of forgings. Ajax Mfg. 
81. Dew-Point Recorder 

Bulletin 407 and Data Sheet AED 
340-7 on dew-point systems for record- 
ing or controlling. Foxboro 


82. Edge Position Control 

4-page Bulletin 141 on method for 
controlling edge position of a moving 
strip of metal or other material 
Askania Regulator 


83. Electric Furnaces 
Brochure on electric heat treating, 


melting, metallurgical tube, research and 
sintering furnaces. Pereny Equipment 
84. Electric Furnaces 

Bulletin 473 on automatic melting 
machine for ferrous and nonferrous 
alloys. Detroit Electric Furnace 
85. Electric Melting 

Series of three bulletins on induction 
furnaces for melting ferrous and non- 
ferrous metals. Data on capacity and 
power consumption for different alloys 
Russ Electric Furnace 


86. Fabricating Machinery 

16-page technical bulletin on special- 
purpose metalworking machinery for 
ferrous and nonferrous metals. H. W. 
North Co. 


87. Finishes 

Folder gives characteristics and uses 
of chromate conversion coatings on 
nonferrous metals. Allied Research 
88. Finishing Systems 

Bulletin on cleaning and rust proofing 
equipment, spray booths and drying 
ovens. Peters-Dalton 


89. Flow Control 

24-page Bulletin 139 on controls for 
pressure and flow of liquids and gase 
Details on proportioning control. As- 
kania Regulator 


90. Flow Meters 

Catalog C-12 describes meters and 
accessories for measuring pressure, vac- 
uum and differential pressure of liquids 
and gases. Meriam Instrument 


91. Flux, Aluminum Melting 

Data sheet on four fluxes for degas- 
sing and purifying aluminum alloys 
Atlantic Chemicals & Metals 


92. Forge Heating 
Bulletin 1081 on high thermal release 


burner unit for quick heating and in- 
tense concentration of heat. Bloom 


93. Forgings 

New booklet on smooth hammered 
forgings of alloy, stainless and tool steel 
Allegheny Ludlum 
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94. Forming 
86-page book on equipment and proc- 


ess of cold roll-forming. Wide sheets, 
Narrow trim, tubular shapes, curving, 
coiling, tooling needed. Yoder 
95. Forming Dies 

Data sheet gives information on roller 
dies for forming tubes, pipe and cold 
rolled shapes. For all roll forming 
machines. American Roller Die 


96. Foundry Control 

Bulletin 330-6 gives data on air 
weight controller for foundry cupolas. 
Foxboro 


97. Foundry Practice 

Article discusses fume control in brass 
foundry. R. Lavin & Sons 
98. Furnace Fixtures 

16-page Catalog 16 on baskets, trays, 
fixtures, retorts and carburizing boxes 


for heat treating and quenching; 66 de- 
signs. Stanwood Corp. 


99. Furnace Maintenance 

“Maintenance Guide for Electric Heat 
Treating Furnaces” describes preventive 
program. Hevi Duty Electric 


100. Furnaces 

Bulletin 435 describes new furnaces 
for tool room, experimental or small 
batch production. Gas, oil, electric. 
Muffle or direct heated. W. S. Rockwell 


101. Furnaces 

44-page Catalog 112, well illustrated, 
features furnaces for hardening, tem- 
pering, carbonitriding, forge heating, 
sintering, annealing and tool heat 
treating. Also atmosphere generators 
and ammonia dissociators. . I. Hayes 


102. Furnaces 

Bulletin on furnaces for annealing, 
normalizing, hardening, tempering, 
forging. Flinn & Dreffein Engineering 
103. Furnaces 

6-page folder describes 18 typical in- 
stallations of gas-fired and electric fur- 
naces. Equipment for bright annealing, 
scale-free hardening, carbon restora- 
tion, carburizing and production heat 
treatment. Electric Furnace Co. 


104. Furnaces 

Bulletin B-90 on electric and fuel 
fired roller-hearth furnaces for heat 
treating. Atmosphere generators in- 
cluded. Drever 


105. Furnaces 

High temperature furnaces for tem- 
peratures up to 2000° F. are described in 
leaflet. Carl-Mayer Corp. 


106. Furnaces 

Catalog on electric furnaces for tool 
room and general-purpose heat treat- 
ing; also 600° F. ovens. Cooley Electric 


107. Furnaces, Atmosphere 

Bulletin F-1 on versatile, controlled- 
atmosphere furnace for all steels from 
high carbon to high speed in range 1200 
to 2800 F. Delaware Tool Steel 


108. Furnaces, Laboratory 

26-page “Construction of Laboratory 
Furnaces” contains many diagrams, 
charts, tables, and information on how 
to construct furnaces. Norton Co. 


109. Furnaces, Rotary Hearth 
Folder giving drawings, dimensions, 

capacity, Btu required for drawing, an- 

nealing, forging. Gas Machinery 


110. Furnaces, Small Tool 
Folder describes complete set-up for 
heat treatment of small tools, including 
draw furnace, quench tank and high 
temperature furnace. Waltz Furnace 
Ill. Graphitic Tool Steels 
48-page booklet on heat treating data, 
properties and 46 specific applications 
of graphitic tool steel. Timken 
112. Hand Pyrometer 
Data sheet GEC-836 on hand pyrom- 
eter with scale ranges of 0 to 500 and 
0 to 1500° F. General Electric 


113. Hard Facing 
Bulletin on spraywelder tor use in 
hard facing. Wail Co!lmonoy 


114. Hardness Tester 

Circular on portable hardness tester 
in sizes for work 1 to 6 inches round and 
flat. Ames Precision 


115. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lbs. for portable and 
stationary use. Andrew King 


116. Hardening Stainless 
24-page “Story of Malcomizing” de- 

scribes surface hardening of stainless 

steels. Lindberg Steel Treating Co. 


117. Heat Processing 

12-page Bulletin S-7.1 on basic engi- 
neering requirements of heat processing 
with radiant gas. Selas 


118. Heat Resistant Gloves 
12-page catalog of heat and flame 

resistant gloves for heat treating and 

welding operators. C. Walker Jones Co 


119. Heat-Resisting Alloy 

Pyrasteel bulletin describes chromium- 
nickel-silicon alloy for service economy 
in resisting oxidation and corrosion to 
2000 F. Chicago Steel Foundry 
120. Heat Treating 

Booklet describes facilities for heat 
treating steel, aluminum and magne- 
sium. Pearson Industrial Steel Treating 
121. Heat Treating 

Handy, vest-pocket data book has 72 
pages of charts, tables, diagrams and 
factual data on late steel specifications, 
heat treatments, etc. Sunbeam 
122. Heat Treating 

Bulletin T-19 on forced convection 
furnaces for heat treating in controlled 
atmosphere. Ipsen 


123. Heat Treating Ammonia 

“Guide for Use of Anhydrous Ammo- 
nia” describes heat treating and other 
metallurgical uses. Nitrogen Div., Allied 
Chemical & Dye Corp. 
124. Heat Treating Belts 

44-pace catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros. 
125. Heat Treating Fixtures 

24-page catalog B-8 on muffles, re- 
torts, baskets, and many other fixtures 
for heat treating in gas or salt baths. 
Rolock 
126. Heat Treating Fixtures 

Extensive catalog on heat and corro- 
sion-resistant equipment for heat treat- 
ine and chemical processing. 30 classi- 
fications of equipment. Pressed Steel 
127. Heat Treating Furnaces 

Bulletin on gas, oil and electric fur- 
naces of box and pot types for heat 
treating. Dempsey Industrial Furnace 
128. Heat Treating Stainless 

See review on page 27. Republic Steel 
129. Heating Equipment 

Bulletin, “Make Your Own Gas”, de- 
scribes generator to convert oil to gas 
for standby or primary fuel. Vapo/fier 
130. Heating for Brazing 

and Annealing 

8-page, illustrated bulletin on high 
speed heating equipment for brazing, 
flame annealing, flame hardening, se- 
lective heating, and heating for forming. 
Gas Appliance Service, Inc. 
131. High-Alloy Castings 

New 28-page 3rd edition of “Nickel- 
Chrome Castings to Resist Heat & Cor- 
rosion”. Standard Alloy 


132. High-Temperature Alloy 
Property data for 21% Cr, 9% Ni 
heat-resistant alloy. Electro-Alloys Div. 


133. High-Temperature Alloy 


Data sheet on wrought alloy type 330, 


35% Ni-15% Cr. Mechanical properties 


Are Your 
Laboratories 
Overloaded ? 


A PRACTICAL SOLUTION 
TO THE PROBLEM OF 
TECHNICAL MANPOWER 
SHORTAGE 


Are you interested in the possibility 
of getting some of your testing 
analysis and trouble shooting work 
done without hiring additional 
technical help? 

Our solution is very direct. No 
doubt many of your trained engi- 
neers and chemists are tied down by 
routine but essential testing and 
analytical tasks. You can release 
these men for more demanding, 
more responsible duties by entrust- 
ing our laboratories with your rou- 
tine testing and analytical schedules. 

Why is this possible? Because 
Testing is our Business. Your assign- 
ments to us will be handled by men 
who live and think testing. They 
will receive the care and attention 
that only a specialized laboratory 
can give. That means speed, accu- 
racy, and real economy. 

We would like to get together 
and discuss your manpower prob- 
lems and possibly point the way to 
a solution. 


UNITED STATES 
TESTING COMPANY, Inc. 


ESTABLISHED 1680 


1200 Park Avenue, Hoboken, N. J. 
PHILADELPHIA + BOSTON + PROVIDENCE 
CHICAGO + NEW YORK « LOS ANGELES 

MEMPHIS * DENVER + DALLAS 


Member of Amer can Counc of Commercial ladorstones 
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Industys Favorite 
DIE STEELS 


for 


SELECTED FOR 


Machinability 


4 Dimensional Stabili 
NO. 


NON-SHRINKABLE 
Oil hardening. Combines machining ease Wearability 
Bert with low hardening temperature and ex- 
4 cellent stability. Very widely used. 
These leading First Quality Die Steels cover the 
Di field of your most exacting cold work requirements. 
Specify them by brand, and get the distinctive per- 
Air hardening, High carbon, high formance built into each by complete control of 


chromium alloy with exceptional resist- 


manufacture—from our exclusive melting formulas 
ance to wear, providing long die life. 


to the last laboratory and production checks of the 


a finished steels. ® Do you have our 24-page Cold 
Al A Work Die Steel Catalog? 


Air or oil hardening. A fine steel for 
intricate dies where movement cannot be ; aot 
tolerated. 


Vanadium-Alloys 
STEEL COMPANY 
LATROBE, PA. 


COLONIAL STEEL DIVISION . ANCHOR DRAWN STEEL CO. 
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of bars to 1800° F.; design stresses to 
2100 F. Michigan Steel Casting Co. 


134. High-Temperature Alloys 
“Haynes Alloys for High-Temperature 
Service” summarizes all available data 
on 10 super-alloys and lists physical 
and mechanical properties of two newly 
developed alloys. Haynes Stellite 


135. Identifying Alloys 

Booklet of procedures for rapid iden- 
tification of more than 125 metals and 
alloys. International Nickel 


136. Identifying Stainless 

Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless 
steels. Carpenter Steel 


137. Impact Forming 

16-page bulletin on new process for 
automatic mechanical production of im- 
pact die forgings. Chambersburg Eng’g 


138. Induction Heat Control 

Sheet 83 on miniature radiation-de- 
tecting temperature-measuring device 
for flame hardening and induction heat- 
ing. Minneapolis-Honeywell 


139. Induction Heating 
“Induction Heating and Melting” con- 
tains selector chart and table of heating 
and melting speeds for standard induc- 
tion equipment. Ajax Electrothermic 


140. Induction Heating 

12-page bulletin 5679 on equipment 
for induction hardening, brazing, and 
annealing at 1000, 3000 and 10,000 cycles 
General Electric 


Induction Heating 
Bulletin on new 60-cycle induction 
furnace for heating aluminum, magne- 
sium, copper and brass for forging, ex- 
trusion and rolling. Loftus Eng’g 


142. Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, hard- 
ening. Sherman Industrial Electronics 


143. Laboratory Furnaces 
Folder describes and illustrates tubu- 

lar furnace for use in tensile testing, 

and control panels. Marshall Products 


144. Lockseam Tubing 
Blueprint of size ranges of round or 
oval lockseam tubing in a wide range of 
metals. H & H Tube and Mig 
145. Low-Temperature Tests 
Bulletin MC-1 on cryostat that main- 
tains a test chamber from room tem- 
perature to within 2° of absolute zero 
Arthur D. Little 


116. Low-Temperature Tests 

62-page bulletin on equipment for 
low-temperature tests. Bowser Techni- 
cal Refrigeration 


147. Lubricant 

Uses of colloidal graphite for hot 
metalworking operations ‘deep piercing, 
forging, stretch forming and wire draw- 
ing operations). Acheson Colloids 


148. Lubricant 

40-page booklet on Moly-sulphide 
lubricant gives case histories for 154 
different uses. Climax Molybdenum 


149. Machining Alloy Steels 
24-page bulletin on economical com- 
bination of microstructure, tool form, 
cutting speed and feed tor each ma- 
chining operation. International Nickel 
150. Machining Copper Alloys 
32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 
40 copper alloys. American Brass Co 
151. Machining of Stainless 
Bulletin on high production machin- 
ing on stainless steel valve parts. Cooper 
Alloy Foundry 
152. Magnesium 
42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


153. Magnesium Melting 
Bulletin on use of fabricated steel cru- 

cibles in melting of magnesium alloys 

American Tank & Fabricating 


154. Melting Aluminum 

Bulletin 310 on gas and oil-fired fur- 
naces for melting aluminum. Lindberg 
Engineering 


155. Metal Cutting 

64-page catalog No. 28 gives prices 
and describes complete line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 


156. Metallograph 

Revision of catalog includes the new 
metallograph with polarizing and phase 
attachments. American Optical 


157. Metallurgical Apparatus 

200-page catalog of metallurgical ap- 
paratus: cutters, grinders, mounting 
presses, polishers, metallographs, micro- 
scopes, Cameras, testing machines, an- 
alytical apparatus, spectrographs, fur- 
naces, accessories and supplies, and 
250 recommended metallurgical books. 
Buehler Ltd 


158. Microhardness Tester 
Bulletin DH-114 on Tukon hardness 

testers in research and industrial test- 

ing. Wilson Mechanical Instrument 


159. Microscopes 

22-page catalog describes microscopes 
featuring ball bearings and _ rollers 
throughout the focusing system and a 
low-position fine adjustment, providing 
comfortable operation. Bausch & Lomb 


dimensional stability. 
for giant bearings 


with SUB-ZERO cold treatment 


Complete dimensional stability is a must in the precision ball and roller 
bearings manufactured for the aircraft industry by. The Kaydon Engineering 


Corporation, Muskegon, Michigan. 


To gain this stability quickly, along with 


all possible toughness, Kaydon relies on Sub-Zeroing. The bearing parts up 
to 48” in diameter are cycled to a temperature of 120 degrees below zero by 
immersion in a Sub-Zero chilling machine. Kaydon engineers report desir- 
able increased hardness is usually secured as an added advantage of the Sub- 


Zero treatment. 


Write for full information on Sub-Zeroing for stabilization. Remember, 
Sub-Zeroing is equally valuable for hardening perishable tools for addi- 


tional life. 


FREE — Tool Treatment Test 


Send us stock tools—bits, taps, reamers, cutters or others. Let us Sub-Zero 


them for you. Try them out... 


set up a Comparative test and judge for yourself 


how their toughness, hardness ard usable life are increased by Sub-Zeroing — 
through change of Austenite to Martensite. No obligation. 


sub- products co. 


3930-P2 Reading Rd. 
Cincinnati 29, Ohio 


Fact Sheets Available 
Metal Stabilization 
Tool Steel Treatment 
Shrink-Fit Assembly 
. Send for your copies 


JANUARY 1953; PACE 31 


\\ 
| 
| 
| 


for 


1. STANDARD PRACTICE SP-42 
. .. Eight page folder listing detailed 
specifications for 150% corrosion 
resistant cast flanged valves, flanges 
and flanged fittings. 


2. VALVE COMPARISON CHARTS 

. Four page charts comparing 
design features of leading competi- 
tive 2“ and ¥Y%" stainless steel gate 
valves. 


3. FLOW DIAGRAMS... Four page 
folder describing basic stainless steel 
valve designs in terms of fluid flow. 
Uses and limitations of each major 
type are discussed. 


4. MATERIALS SELECTION CHART 
. . . Four page chart designe !> 
assist in the selection of the m 
economical alloy for a given cor: 
problem. More than 350 spec. 
corrosives are included. 


5. ALLOY REFERENCE CHART 

Six page pamphlet listing alloy 
designations, applications, properties 
and analysis of corrosion and heat 
resisting alloys. 


6. HOW TO GET THE RIGHT 
VALVE .. . Eight page folder giving 
information needed to enable manu- 
facturer, supply company or sales 


CAST STAINLESS STEEL 
VALVES FITTINGS CASTINGS 


8. THREADING STAINLESS STEEL 

. . Four page folder describing 
specific high production machining 
operations on stainless steel valve 
parts. Speeds, cutting angles, coolants 
and tooling are discussed. 


9. HIGH TEMPERATURE CHARAC- 
TERISTICS . . . Technical data chart 
giving high temperature characteris- 
tics of heat resistant alloys. 


10. PROPERTIES OF CAST STAIN- 
LESS ALLOYS .. . Technical data 
chart giving designations, composition, 
mechanical and physical properties of 
cast stainless alloys. 


11. MOLYBDENUM BEARING 
STAINLESS CASTINGS .. . Four 
poge folder discussing the properties 
applications of molybdenum 
bearing cast stainless alloys. 


12. USES FOR CAST MONEL... 
Eight page booklet describing prop- 
erties and applications of cast monel. 


13. WHAT TYPE HIGH ALLOY 
CASTINGS .. . Four page folder 
describing selection of alloy types in 
keeping with government regulations. 


THE 


14. QUIKUPL STAINLESS STEEL 
FITTING . . . Technical manual de- 
scribing design, applications and 
limitations of revolutionary new type 
stainless fittings. 


15. CATALOG #52... Forty-eight 
page catalog describing complete 
line of Cooper Alloy stainless steel 
valves, fittings and accessories. In- 
cludes engineering drawings, weights, 
dimensions, size ranges, plus valuable 
material and corrosion data. 


16. VALVE TOPICS ... . Technical 
periodical published bi-monthly for 
users of stainless steel valves and 
fittings. 


17. NEWSCAST Technical 
periodical published bi-monthly for 
users of stainless steel castings. 


18. TECHNICAL TOPICS—GEN- 
ERAL .. . Seven concise technical 
discussions covering corrosion, mag- 
netism, machining, welding and pick- 
ling of stainless alloys. 


representative to fit the proper valve 
for the application. Tells user or buyer 
how to get what he needs when 
ordering a valve. 


7. CAST STAINLZSS STEEL IN THE 
PAPER INDUSTRY ... Eight page 
folder describing how stainless steel 
castings, valves and fittings are used 
to beat corrosion in the paper industry 


CLIP THIS COUPON 
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GS COOPER ALLOY 
FOUNDRY CO. @ HILLSIDE, NEW JERSEY 
LEADING PRODUCERS OF STAIMLESS STEEL VALVES FITTINGS AND CASTINGS 

Check for FREE LITERATURE 


Name 


Position 


Company 
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KEEP THESE COSTS 


SPECIFY 


IHINSTEEL ) STAINLESS 


CMP stainless strip Thinsteel has a reputation for success- 
fully keeping costs in line for fabricators where unusual 
requirements are paramount. 

Particularly in the 300 series stainless grades you can 
have sizes, finishes, and physical properties not commonly 
available. As an example, you can specify 18-8 stainless 
in dead soft temper, with a mirror finish on both sides; or 
strip with total gauge variation from edge to edge held 
to less than 25% of standard; or strip as thin as .001”; or 
strip with hi-tensile values well over 200,000# PSI. 

If Government Controls or Restrictions force consideration 
of substitutes for the nickel-bearing 300 series, perhaps we 
can assist you in developing one of the CMP 400 chromium 
series as a satisfactory replacement. Type 430, for example, 
is now commonly substituted for various end uses which 
formerly involved the 300 series. 


So—if you have a difficult stainless strip problem, why 


not check with CMP right now. You'll find prompt and 
interested attention. 


the Cold Metal Products co. 


YOUNGSTOWN |, OHIO 


New York © Chicago © Indianapolis © Detrow Lous © Los Angeles © Cleveland 


LOW CARBON, HIGH CARBON (Annealed of Tempered) STAINLESS AND 
ALLOY GRADES, FLECTRO ZINC COATED ARE AVAILABLE FROM 
THE COLD METAL PRODUCTS CO of CALIFORNIA 6600 Miiniey Avenue Los Angele 
Prone Pileasont 3 129! 
THE FENILWORTH STEEL CO 750 Bovlevord Kenworth New Jersey 
Phores Y COrtliond: 7 2427. N 2 6900 
PRECISION STEEL WAREHOUSE INC 4425 W Chicago Phone COlumbus 2700 
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160.) Nickel Cast Iron 

Booklets entitled “Engineering Prop- 
erties and Applications of Ni-Resist’’, 
and “Buyers’ Guide for Ni-Resist Cast- 
ings”. International Nickel 


161. Nondestructive Testing 

Data on electronic inspection equip- 
ment and comparators for sorting. ag- 
netic Analysis 


162. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, 
phosphor bronze, nickel, silver, brass 
and aluminum wire. Little Falls Alloys 


163. Phosphate Coating 

12-page “Phosphate Coating Chemi- 
cals and Processes” gives data on paint 
bonding, rust proofing, protecting fric- 
tion surfaces, improving drawing and 
extrusion. American Chemical Paint 


164. Pickling Acid Inhibitor 
Selection chart tabulates properties 

and uses of 15 types of Rodine pickling 

acid inhibitor. American Chemical Paint 


165. Pickling Baskets 

Information on baskets for degreasing, 
pickling, anodizing and plating. C. O. 
Jelliff 


166. Photography 

Catalog, “Kodak Sensitized Materials 
for the Scientific and Industrial Labo- 
ratory”, tells of special films, plates and 
pellicles, transmission curves of filters 
and filter combinations commonly used 
in photography. Eastman Kodak 


167. Plating Racks 

8-page booklet offers data on a plating 
rack designed to make the spline section 
or body of the plating rack a permanent 
tool. ational Rack 


168. Powder Metallurgy 
“A Short Cut to Production of Powder 
Metal Parts”. Metachem Laboratories 


169. Powder Metallurgy 

6-page bulletin gives recommended 
design procedures on powder metal 
parts from ferrous and _ nonferrous 
metals. American Sintered Alloys 


170. Powder Metallurgy 


Information on sponge iron powder 
Ekstrand & Tholan 


71.) Precision Casting 

8-page bulletin on investment cast- 
ings of ferrous and nonferrous alloys. 
Engineered Precision Casting 


172. Precision Casting 

12-page illustrated booklet on preci- 
sion casting with emphasis on the most 
widely used equipment and _ supplies. 
Check list of applications in various 
fields. Alexander Saunders & Co. 


173. Precision Castings 

Bulletin 706 on the Mercast frozen 
mercury process of investment casting. 
Alloy Precision Castings 


174. Pre-Plated Metals 

16-page fabrication handbook on pre- 
plated metals, ferrous and nonferrous. 
American Nickeloid 


175. Pyrometer Supplies 
Buyers’ Guide for pyrometer 
No. 100-4. Minneapolis-Honeywell 
176. Quenching 
8-page bulletin on continuous quench 
tank conveyor. Klaas Machine & Mfg. 


177. Quenching 
“Handbook on Quenching” gives com- 
plete information. E. F. Houghton 


178. Quenching Holes 

Bulletin on new machine for quench- 
ing die holes in case hardening. Palmer 
Mfg. 
179. Quenching Oil 

8-page booklet on applications and 
cost reductions in oil-quenching instal- 
lations. Sun Oil 


180. Rapid Carbon Analysis 

Literature on complete line of rapid 
carbon analyzers for steel, cast iron, 
pig iron, coal, coke and oil. Laboratory 
Equipment Corp. 


Recorder Controllers 

48-page catalog ND 46(1) gives speci- 
fications, numerous installation pictures 
of recorders and controllers for temper- 
ature, stress, strain and other variables. 
Leeds & Northrup 


182. Refractories 

20-page booklet gives technical infor- 
mation on super refractories. Charts, 
tables and application data. Refrac- 
tories Div., Carborundum Co 
183. Refractories 

12-page brochure on products for 
casting special refractory shapes and 
for gunning and troweling applications, 
for services to 3000 F. Johns-Manville 


Refractory Cement 
Bulletin discusses refractories and 
heat-resistant concrete. Lumnite Div. 
185. Reverse-Current Cleaner 
Bulletin on electrocleaner 12 for steel, 
copper and brass with either reverse or 
direct current. Diversey 
186. Safety Valves 
Bulletin 400 describes safety valves 
for instantaneously shutting off fuel in 
case of power failure to some essential 
unit. Western Products 
87.) Salt Bath Furnaces 
Illustrated folders give data on salt 


bath furnaces for batch and conveyor- 
ized work. Upton Electric Furnace 


BUSINESS REPLY CARD 


Ne Postage Stamp Necessary If Mailed In the United States 


4c POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 


CLEVELAND 3, OHIO 


188. Sawing Refractorie: 

Illustrated folder describing 
masonry saw for shaping re 
bricks. Pictures of nine differen 
and number of seconds require 
each shape. Clipper Manujfactt 


189. Sheet Metal Testin 
8-page folder on equipment 
ing the drawing, stamping, com 
and folding qualities of sheet a 

J. Arthur Deakin 


190. Shot Peening 
Catalog describes selection ar 

shot and grit for cleaning and 

Cleveland Metal Abrasive 


191. Silver Brazing Flux 
Bulletin T-8 on use of fluxes | 
alloy brazing. Handy & Harm 


192. Soldering Equipme 

8-page brochure on _ solder 
brazing equipment describes ne 
soldering gun and shows its ap} 
to production-line soldering a 
ing. Metallizing Co. of Americ 


193. Sonie Thickness Te 

Bulletin on measurement 
wall thickness from one side 
method. Branson Instruments 


191. Specification Key 

Guide to Government spec 
for phosphatizing, rust proo! 
paint bonding chemicals. « 
Chemical Paint 


195. Specimen Grinder: 
6-page booklet describes grin 
surfacers for metallurgical 
both belt and wheel types fo 
dry grinding. Buehler Ltd. 


196. Specimen Mount I 

Bulletin describes press featu 
heated premolds, rapid closing 
versal application for thermos 
thermoplastic materials in th 
Buehler Ltd. 


197. Spectrophotomete 

Bulletin B-211 on junior-size 
photometer for identifying ai 
uring solution constituents. H 


198. Stainless Castings 
48-page Catalog 52 on com 
of stainless valves, fittings, ac 
Engineering data, sizes, corr 
sults. Cooper Alloy Foundry 
199. Stainless Steel 
44-page book gives detailed 
tion on use of stainless stee 
chemical industries. Crucible 


200. Stainless. Type 13¢ 
12-page book on fabrication 
of Type 430 stainless steel. Sha 
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FIRST CLASS 
PERMIT Ne. 1595 
(Sec. 34.9 P.L. &R.) 


In 1934 Holcroft and Comgany built the first non- 
decarburizing furnaces for h\gh carbon steel. 


This is just a typical case history showing how 
Holcroft tops the furnace inWustry. Continual re- 
search, improved techniques stamp Holcroft as the 
leader in controlled-atmospherd hardening furnaces. 


The advantages found in Holcioft furnaces are so 
universally accepted that almost\hll modern carbon- 
control furnaces today follow thé principles estab- 
lished by Holcroft engineers year} ago. 


You, too, can look to Holcroft for most advanced 
furnaces and heat treat engineerigg. Write today. 
Holcroft and Company, 6545 By Bivd., 
Detroit 10, Michigan. 


© MOLCROFT & COMPARY « 
wc © 
CHICAGO 9 


4209 South Western Bivd. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CLEVELAND 15 


J. H. Bradley, A. A. Engethardt Wallace F. Schott 


1900 Euclid Ave. 


HOUSTON 


CANADA 


EUROPE 


R. €. McArdie Walker Metal Products, Ltd, 8.0. F. 1. M. 


5724 Navigation Bivd. 


Windsor, Ontario 


Paris 6, France 
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201. Steels, Spring 

Spring steel catalog offers 785 sizes of 
hardened and tempered spring steels, 
and 133 cold-rolled and bright annealed 
sizes in stock. Sandvik Steel 


202. Straightening Bars 

Catalog describes two-roll rotary 
straightener for round tubes and bars 
1/16 to 3/16 in. O.D. Medart Co. 


203. Subzero Chest 

Data on chest for use down to 95 F. 
for production use and testing. Revco 
204. Subzero Freezer 

8-page folder on portable freezer, 
110-volt a.c., operating to - 180° F., for 
shrink fitting, hardening, stabilizing and 
testing. Webber Appliance 
205. Surface Pyrometer 

Bulletin 168 on all-purpose instrument 
for quick, accurate readings of surface 
and subsurface temperatures. Pyrometer 
Instrument 


206. Surface Temperatures 
Pyrocon bulletin on hand-held ther- 
mocouple-type instrument for measur- 
ing and indicating surface temperatures 
at exact locations. Illinois Testing Labs. 


207. Subzero Treatment 
Advantages of low-temperature metal 
treatment are described in a new 8- 
page folder. Processes covered are for 
stabilization, increasing tool life and 
shrink-fit assembly. Sub-Zero Products 


208. Tanks and Linings 

16 pages of data on tanks and corro- 
sion-resistant linings for cleaning and 
plating solutions. Chemical Corp. 


209. Temperature Control 
Catalog of pyrometer supplies gives 

data on thermocouples, protection tubes, 

other accessories. Arklay S. Richards 


210. Temperature Control 

36-paze bulletin P 1245 on new elec- 
tronic instruments for recording and 
indicating variables. Bristol Co. 
211. Tempering 

Reprint of article on controlled at- 
mosphere tempering. Ipsen 
212. Test Accessories 

22-page Bulletin 46 on instrumenta- 
tion, tools and accessories for mechani- 
cal testing machines, Tinius Olsen 
213. Testing 

Booklet on Reflectoscope tells how 
ultrasonic vibrations penetrate up to 24 
feet to “see” internal defects and fatigue 
cracks. Sperry Products 
214. Testing Machines 

28-page catalog on screw power uni- 
versal testing machines and accessories. 
Details of construction and specifica- 
tions. Riehle 
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215. Testing Machines 

Universal testing machines and equip- 
ment are diagramed, described and il- 
lustrated in 20-page Bulletin 43. Tinius 
Olsen 


216. Textured Stainless 
6-page folder on suggested uses for 


stainless metals to conserve strategic 
alloys and reduce weight. Rigidized 


217. Thermocouple Data 
42-page Bulletin TC-9 on thermo- 
couples, radiation detectors, resistance 
bulbs, accessories. Wheelco 
218. Thermocouples 
44-page catalog EN-S2 describes cou- 
ples and assemblies for general appli- 
cation and for special plant and labo- 
ratory uses. Tabular data on accuracy 
and limits of couples. Leeds & Northrup 


219. Thickness Gaging 

28-page bulletin on continuous gages 
and controls for thickness and width 
of sheet, foil and wire. Pratt & Whitney 
220. Tin 

Monthly newsletter, “Tin News”, gives 
information about rises, supply, de- 
mand. Malayan Tin Bureau 


221. Tong Ammeters 

Bulletin on tong test ammeters, a.c. 
or d.c., for instant current measure- 
ments without breaking circuit or touch- 
ing conductor. Columbia Electric 


222. Tool and Die Steels 

Revised edition of “Matched Tool and 
Die Steel Manual” deals with selection, 
heat treating and uses of tool steels. 
Carpenter Steel 


223. Tool and Die Steels 

26-page book on six oil and air hard- 
ening steels for high-production tools 
and dies. Many uses illustrated. Beth- 
lehem Steel 


224. Tool Furnace 

17-page Bulletin 1054 on tool harden- 
ing equipment. Sentry 
225. ‘Tool Sharpening 

Case histories on increase in tool life 
through control of surface roughness. 
Micrometrical Mfg. 


226. Tool Steel Heat Treat 
Bulletin 1147EE on electric furnace 
for heat treatment of high speed tool 
steel. Hevi Duty 
227. Tool Steel Selector 
Selector is handy chart featuring 
general and heat treating data on non- 
deforming, water hardening, shock- 
resistant, hot work, high speed tool and 
hollow die steels. A. Milne & Co. 


228. Tool Steels 
Stock list of available tool and die 
steels. Reliable Steel 


1 26 51 76 101 126 151 176 201 
2 27 52 77 102 127 152 177 202 
3 28 53 78 103 128 153 178 203 
4 29 54 79 104 129 154 179 204 
5 30 55 80 105 130 155 180 205 
6 31 56 81 106 131 156 181 206 
7 32 57 82 107 132 157 182 207 
8 33 58 83 108 133 158 183 208 
9 34 59 84 109 134 159 184 209 
10 35 60 85 110 135 160 i85 210 
11 36 61 86 111 136 161 186 211 
12 37 62 87 112 137 162 187 212 
13 38 63 88 113 138 163 188 213 
14 39 64 89 114 139 164 189 214 
15 40 65 90 115 140 165 190 215 
16 41 66 91 116 141 166 191 216 
17 42 67 92 117 142 167 192 217 
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229. Tubes and Bars, Steel 
New stock list on 52100 tubing, bars, 
and ring torg'ngs. Peterson Steels 


230. ‘iubing 

12-page technical data book on brazed 
steel tubing made from copper-coated 
steel. Bundy Tubing 


231. Turbo Compressors 

12-page bulletin 126-A on application 
of turbo compressors to oil and gas- 
fired equipment used in heat treating, 
agitation, cooling, drying. Performance 
curves, capacities. Spencer Turbine 


232. Welding Armor Plate 

Booklet discusses new low-hydrogen 
ferritic electrodes for welding armored 
ships and tanks. Arcos Corp. 


233. Welding Electrodes 
Application chart for stainless, alloy 
and nonferrous electrodes. Weldwire 


234. Welding Equipment 

Cadwell process and complete list of 
arc-welding accessories are described in 
catalog. Erico Products, Inc. 


235. Welding Magnesium 

Article on inert-gas-shielded metal- 
are welding of magnesium includes nu- 
merous illustrations and tables of data. 
Dow Chemical 


236. Welding Pressure Vessels 
Reprint describes procedures for 
welding stainless, stainless-clad and 
copper alloy pressure vessels and re- 
finery components. Air Reduction 


237. Weld-Rod Stabilizer 
4-pacze bulletin on low-hydrogen elec- 
trode stabilizer. Includes complete spec- 
ifications of company’s equipment for 
dehydrating mineral shielding or low- 
hydrogen electrodes. Fred C. Archer 


238. Wire Mesh Belts 

Manual includes useful data on con- 
veyor design, metallurgical tables and 
belt specifications. Cambridge Wire 
Cloth 


239. Wire Straightening 
Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy. Applies to round 
wire 0.007 to 0.125 in. diameter of fer- 
rous or nonferrous metal. Medart Co. 


210. X-Ray Accessories 

72-page catalog on film-processing 
tanks and systems, darkroom accesso- 
ries, X-ray protection materials. Bar- 
Ray Products 


241. Zine and Cadmium Plate 

Technical data sheets on use of 
Luster-on salts for zinc and cadmium 
plating. Chemical Corp. 


228 7301 Euclid Avenue, Cleveland 3, Ohio 


231 Please have literature circled at the left sent to me. 


234 Name 
237 Title 

240 Company 
Address 


City and State 


Postcard must be mailed prior to April 1, 1953— 
Students should write direct to manufacturers. 
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FURNACES OVER 
MILLION TONS... 


and still going strong with 


ATIONAL CARBON 


BLAST LININGS 


; 


Of these 42 “National” carbon-lined blast fur- 
naces, 13 original linings have produced from | 
to 142 million tons; 1g from 142 to 2 millions; 
10 have produced between 2 and 2'2 millions; 


DOWNRIGHT 
DISCOURAGIN 


SAME OLD and } lining has topped the 2/2 million ton mark. 
LININGS, YEAR Every year more “National” carbon goes in... 
AFTER YEAR. 


stays in to produce record tonnages, record low 
cost and smooth operation. More and more, it 
pays to watch the growth of CARBON in modern 
steel-making equipment. 


The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 


District Sales Offices: Atlanta, Chicage, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited, 
Montreal, Toronto, Winnipeg 


| 

NATIONAL CARBON PRODUCTS 
BLAST FURNACE LININGS + BRICK - CINDER NOTCH LINERS - CINDER NOTCH PLUGS - BRUSHES 
ELECTRIC FURNACE ELECTRODES - SPLASH PLATES - RUNOUT TROUGH LINERS - MOLD PLUGS 
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DESIGN| AND) THE DEVELOPMENT: 

OF PROPER] WYMAN? 

GORDON HAS) ORIGINATED, MANY, 

FORGING) DESIGNS WHICH AT: THE 

TIME OF DEVELOPMENT, 


WERE CONSIDERED) IMPOSSIBUE) 
FORGINGS SOF MINU MAGNESTUM STEEL 
| MICHIGAN 
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J-Model “Rockwell” 
Hardness Tester used 
to check surface hard- 
ness of gear teeth 


How 
Reduce Customer Complaints 


@ Surface hardening of wearing parts makes speed dash pot, and standardized weights. 
them last longer but it is a job requiring skill 
and precision. The eye cannot detect inaccura- 
cies but a WILSON “ROCKWELL” hardness test 
leaves nothing to chance. 

The WILSON “ROCKWELL” Hardness Tester 
is a precision instrument with totally enclosed 
**Zerominder”’ dial, gripsel clamp screw for quick 
change and proper seating of penetrator, con- 


*Trade Mark IL ON 
veniently grouped controls, enclosed variable Registered 
“ROCKWELL” 


and TUKON: 
MECHANICAL INSTRUMENT DIVISION \ Hardness — 
AMERICAN CHAIN & CABLE esters , 


230-F Park Avenue, New York 17, N. Y. 


Regular and Superficial WILSON “ROCKWELL” 
Hardness Testers come in many styles with ac 
cessories for testing flats, rods, rounds, odd 
shapes. 

There is the WILSON TUKON for micro-inden- 
tation hardness testing. 

Write for literature. 
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OLSEN 42s He 70 your need fr 2 


A 


TRULY MODERN LOW CAPACITY UNIVERSAL 
TESTING MACHINE§ /OW COS7 


The new Olsen Universal Lo Cap is without 
peer for accuracy, sensitivity, and low 
cost. Available with modern weighing sys- 
tem of either the pendulum lever type, or 
exclusive electronic type, utilizing the null 
system with Olsen Selecdrange Indicator. 


vides great convenience for the operator. 


The new line of Olsen Lo Cap Universals 
is available in three capacities: 5,000 Ib. 
with additional ranges of 1,000 lb., 200 
lb., and 50 lb.; 12,000 Ib., with additional 
ranges of 6,000 lb., 1,200 lb., and 120 lb.; 
Specimens up to 48 inches in length can and 20,000 Ib., with additional ranges 
be handled easily; lower table height pro- of 5,000 lb., 2,000 lb., and 200 lb. 


For low capacity testing, 
the Olsen Lo Cap line is 
your answer. We'll gladly 
give you full details. 


Just drop us a line. 


Testing & Balancing Machines 


i TINIUS OLSEN 
TESTING MACHINE CO. 
2030 Easten Rd, Willow Grove, Pa 
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From the batch type installation at the left martempering 
base detonctor fuses, to the huge mechonized furnaces 
austempering automobile bumpers illustrated below, Ajax 
Electric Salt Bath Furnaces ore replacing old-style quench 
ond temper methods for a wide variety of steel products. 


From ring gears to plow points... 


From bearing races to cast iron cylinder 
sleeves... 


From uniformly shaped metal parts to 
odd and irregular sizes... 

Scores of installations have proved the 
tremendous possibilities for economy, 
greater speed and efficiency in martemp- 
ering and austempering, because all water 
and oil quenches are eliminated. 

Distortion is so negligible that parts can 
be machine finished before hardening. 
Final grinding is eliminated or materially 
reduced. Scale, decarb and quench cracks 
are eliminated. Toughness and ductility 
are increased. The work is done materially 
faster inlessfloorspace withlowerlabor 
costs. Let the Ajax Metallurgical Service 
Laboratory prove these claims on a speci- 
men batch of your actual parts, under actual 
working conditions. 


Write for Ajax Bulletin 120 


AJAX ELECTRIC COMPANY, INC. 
910 Frankford Avenue 
Philadelphia 23, Penna. 
World's largest manufacturer of electric heat 
treating furnaces exclusively ¢ 


ELECTRIC FURNACES 
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You're looking down 


the smooth, jointless Refractory Concrete 
lining that protects a power stack at the 
new Fairless Works. It’s the way U. S. 
Steel assures long, trouble-free. stack life. 
Here’s why: 

Saves time. Fast, monolithic construc- 
tion is further speeded by the ability of 
Refractory Concrete made with Lumnite* 
Cement to reach service strength in 24 
hours or less! Helps draft. The one-piece 
lining prevents “breathing.’’ Gives long- 
lasting protection. Lumnite-made Refrac- 
tory Concrete resists attack of sulphurous 
gas and abrasive fly ash, takes heat to 
2600°F, has low volume change and with- 
stands thermal shock. 


Whether you're lining or rebuilding a 
stack, it will pay you to look into the 
enviable record of Refractory Concrete 
made with Lumnite calcium-aluminate 
cement—in power, metals and refining 
industries . . . in fact, wherever heat, cor- 
rosion or abrasion are problems. 


FOR CONVENIENCE, you may prefer to 
make Refractory Concrete with prepared 
castables (Lumnite Cement plus aggre- 
gates selected for specific temperature 
and insulation service—add only water). 
They’re made by refractory manufactur- 
ers and sold through their dealers. For 
more information, write Universal Atlas 
Cement Company (United States Steel 
Corporation Subsidiary), 100 Park 
Avenue, New York 17, N. Y. 


FAST WORK—Each 14’ 10” i.d. 
x 61'6 high stack got a 22 
lining of Refractory Concrete in 
just 4 days after reinforcing 
wire mesh was attached. Con- 
crete made withLumnite Cement 
and traprock was “shot” on by 
cement gun 


**LUMNITE"” is the registered trade mark of the calctum-aluminate cement manufacturea by Universal Atlas Cement Company. 


MP.-1..74 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR"—Sponsored by U.S. Steel Subsidiaries — Sunday Evenings 
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How INCO HIGH-TEMPERATURE 


ENGINEERS SEEK 


Inco High-Temperature Service is 
ready to assist you on metal 
problems at high heat with all its 
knowledge of high-temperature 
metal performance. 


n laboratories at Bayonne, N. J., and 


Huntington, W. Va., creep tests mea- 
sure the load-carrying ability of various alloys 
at temperatures up to 2100 F. 


Other tests are constantly adding to the knowl- 
edge of how metals behave under varying de- 
grees of heat and corrosive conditions. These 
laboratory studies are extended by field work. 
Investigation of metals serving in high-tem- 
perature applications reveals why some metals 
stand up where others fail. Corrosion is often 
the most important cause of damage and 
failures. 


In field work Inco Engineers make use of High 


Temperature Corrosion Test Racks, shown 


\ 


pick \ 


SHEET \ Send for your copy of this 
\ new High-Temperature 

Work Sheet; it sim- 
plifies gathering the full 
story of your problem 


OF SERVICE 


THE ANSWER TO A PROBLEM 


High-Temperature Test Racks ore supplied in different styles or 
shapes when necessary for placing in the corrosive atmosphere. All 
are basically a selection of diferent metals — which are exposed 
simultaneously to the corrosive conditions. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


above, to observe the effects of corrosive at- 
mospheres. These carry a selection of different 
alloys which are placed right in the existing 
equipment to give a direct comparison of 
the various materials under actual service 


conditions. 


After removal, the samples of various alloys 
are examined, The suitability of the alloys or 
the degree of damage is evaluated from the 
appearance of scale, the depth of attack, and 
other data derived from metallographic study 


and mechanical testing. 


In your high-temperature problems, whether 
in present activities or in new projects, Inco 
High-Temperature Engineers will be glad to 
work with you. Let them send you the High- 
Temperature Work Sheet... to aid you in ex- 
plaining your problem. Then see if Inco Engi- 


neers cannot help solve your difficulty. 
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MANGANESE BRONZE HAS HIGH STRENGTH AND GOOD 
ELONGATION IN THE "AS CAST" CONDITION ... 
Because of their unusual combination of high strength and cor- 
rosion resistance coupled with good ductility and hardness 


these alloys have many varied applications, among which are 
valve stems, marine castings and fittings, pump bodies, gears 


and bearings. 
The ‘As Cast"’ tensile strength of Manganese Bronze alloys 


ranges from 60,000 to 110,000 P.S.I. Competitive copper 
alloys usually require heat treatment to develop the same 


strength thereby adding to the cost. 
4 | 


FREE... Write for your copy of the 8-page Lavingot Technical Journal — Vol. 8, N 


| containing an article discussing “Fume Control in the Brass Foundry.” 


Specify—LAVIN NONFERROUS INGOT—Quality 


se Refiners of Brass, Bronze and Aluminum = 
* Producers of Zinc Base Die Casting Alloys 


-3426 S. KEDZIE AVENUE CHICAGO 23, ILLINOIS 
cirries 


caN BETTER uct STREN® ice | 
4 e ‘gs 
R NEEDS “By RESISTA ‘ 

SE. 

LAVIN & SONS, INC. 
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Wanta single 


water soluble cut- 


ting base that will handle 90% of all machining 
jobs? 


[] Like the latest 


data on compounds 
that ease the draw and simplify today’s complex 
forming operations? 


(LEANING 
a How about a 


“cold cleaner” that is 
used at room temperature...no heat problems, 
freedom from rusting, savings all along the line? 


[] How about a 


quenching oil 
faster in quenching speed than any oil medium 
yet developed for lean alloy steels? 


pile 
Crk 

NG 


[] Are you look- 


ing for a surer way 


to choose the right core-oil-to- sand combination 
in your foundry operations? 


Or one thin- 


film multi-purpose 
rust preventive that’s the answer 
to most of your rust prevention problems? 
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110 OEARBORN ST PEWART BUILDING. 
CHICAGO 3. NEW LONDON, CONN. 


EUCLID BRANCH P.O. CLEVELAND 17, OHIO. 


BELGIUM + BRITISH ISLES UTH AMERICA 
IDEN SWITZERLAND MANUFACTURING | 


...on Roller-Hearth Furnaces 


= 


This NEW bulletin describes Drever 
Furnaces for many applications and 
Atmosphere Generators as applied to 
Roller-Hearth Furnaces. Our experi- 
enced engineering staff will assist 


you in your particular problem. 
\ 


EVER ~— sintering 


790 E. VENANGO STREET © PHILADELPHIA 34, PA. 5 
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J-M Insulating 


Which brick 


should I use for better 


furnace walls? 


Fire Brick ...they’re 


light-weight and 
quick-heating, too! 


Because of theirquick-heating and low-heat 
transfer characteristics, Johns-Manville In- 
sulating Fire Brick are efficient fuel-savers 
for use at Operating temperatures up toa 
full 3000F on the insulation. 

Each type of J-M Insulating Fire Brick 
has the correct balance of thermal and 
physical properties that assures maximum 
economies within a specific temperature 
range. All types are quick-heating... 


6 types... for savings in services up to 3000F 


Operating temperatures are reached in a 
short time, thereby saving fuel. 


Identical materials can also be obtained 
in large size units known as Johns-Manville 
Insulating Fireblok. Fireblok have the 
same properties as the brick, but are made 
in extra large sizes for added construction 
economies. The large units can be installed 
faster . . . require fewer joints and less 
bonding mortar. During rebuilding or re- 


pair, furnace down-time is appreciably 
shortened with Fireblok construction. 


A Johns-Manville insulation expert will 
gladly explain the advantages and econo- 
mies of using J-M Insulating Fire Brick 
and Fireblok for refractory linings or as 
back-up insulation behind other refractory 
protection. Write to Johns-Manville, Box 
60, New York 16, N. Y. In Canada, write 
199 Bay St., Toronto 1, Ontario. 


Types of Insulating Fire Brick and Fireblok 
Properties 
JM-3000 IM-28 IM-26 IM-23 JM-20 JM-1620 
Temperature limit 12800F 12600F +2300F +2000F 
Density, Ib per cu ft 63—67 58 48 42 35 29 
Transverse strength, psi 130 120 125 120 80 60 
Cold crushing strength, psi 400 150 190 170 115 70 
*0.8 at 4.0 at 1.0 ot 0.3 at 0.0 at 0.0 at 
Unser chetahage, percent 3000F 2800F 2600F 2300F 2000F 2000F 
0.5—0.6 0.5—0.6 0.5—0.6 0.5—0.6 0.5—0.6 0.5—0.6 
Reversible thermal expansion, percent at 2000F at 2000F at 2000F at 2000F at 2000F at 2000F 
Conductivity (Btu in. per sq ft per F per hr 
at following mean temperatures) 
500F 3.10 2.00 1.92 1.51 0.97 0.77 
1000F 3.20 2.50 2.22 1.91 1.22 1.02 
1500F 3.35 3.00 2.52 2.31 1.47 1.27 
2000F 3.60 3.50 2.82 2.70 nies 
*24-hr Simulative Service Panel Test; all others 24-hr soaking period. tBack-up or exposed. tBack-up only. 


Johns-Manville 
| 


PRODUCTS 
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NEW FACILITIES 
FOR PRODUCING 
COLD DRAWN BARS 


WISCONSIN STEEL COMPANY 


(Omar 
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Sure Drill Rod 


Finest Quality in 


Sure Spec Drill Rod ROUNDS 


from .013 to 2” 


is high grade 


tool steel... comes 


SQUARES 


in manu facturer’s team te 


standard sizes 


at low prices ! FLATS 


from x Ye" to Ya" x 1” 


See! this eas y purchase plan oe WRITE TODAY to our nearest office 
? P hown below for a comprehensive 
One of these safe, sturdy steel compartments, designed to protect . i 

your drill rod, is yours on this easy plan: 
; 1. You may get the cabinet or the floor rack free with an about a pec ari We , such as 
4 initial order of $150 of Sure Spec drill rod. sizes, analysis, uses an yp pie 
2. Or you may get a $24.95 credit for the cabinet or a $15 Also, at your og ot Ps our 
pall ~ for the floor rack if your initial purchase of $150 sales engineers Wm Co to iscuss 
worth of Sure Spec Drill rod is within a 90-day period. your particular drill rod require- 

Send your order for plan 1 or 2 today ments and quote prices. 


With these safe, sturdy compart- 
ments to store and protect it! 


Cabinet is all steel. Painted orange and 
black. Stocks 3-foot lengths. Has 20 
separate bins. 


Floor rack is all steel with composite floor 


mat to protect ends. Painted orange and 


black. 20 separate compartments. Stocks 


3 foot and longer lengths. 


“for service dependable as the sun’ 
SPEC Genero! Offices: UNION COMMERCE BUILDING, CLEVELAND, OHIO | | 
See your local classified telephone directory for our nearest office address 
" SALES OFFICES: Chicago ¢« Cincinnati « Cleveland « Detroit « Grand Rapids « Kalamazoo « La Porte, Ind. « Milwaukee « Nasnvitie 
New Haven Philadelphia « River Rouge, Mich. Rochester, N.Y. Toledo « Union, N. J. Washington, D.C. « Worcester Mass. 
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STRIP CHART. 


instantaneous ' ‘no conta 
controlling 


SAPACILOGS IN 


TR 


Single Point Electronic 
Strip Chart Recorder - Controller 


Engineered simplicity gives operating accuracy and 


mechanical stamina to Capacilog Recorder-Controllers. 


Elimination of mechanical clamping mechanism between 
indicating pointer and control unit allows instantaneous 
recording action. Design simplicity confines moving parts 
to a minimum; maintenance is easy, mechanical wear is 
negligible. An added convenience is the plug-in chassis 


for facilitating quick replacement. 


Capacilog strip chart Recorders are available with 


either high or low temperature measuring systems for 


Co on Drew Pore: 


ot Hotpoint Incorporated, Milwowkes, VY 


potilog 
electrical or pneumatic control. Write for Bulletin C2-2. 


A Precision Product of Wheelco Instrumentality — 


Wheelto instruments division 
BARBER-COLMAN COMPANY « ROCKFORD, ILLINOIS, U. 5S. A. 


1225 ROCK STREET 
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Hoskins Chromel-Alumelther 


mocouple alloys accurate- 
ly register exhaust temper- 
atures of jet aircraft engines. 


Heating elements made of 
Hoskins Chrome! give long life 
service in industrial electric 
furnaces, home appliances 


Hot stuff for hot jobs! Hoskins 
Alloy 502 is widely used by 
industry for many heat resist 
ant mechanical applications 


You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases. 


And what's responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717... a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What's more, it’s readily applied 


by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed pro- 
duced by Hoskins. Among the others: Alloy 
502... . known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.F. 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEL 

the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN WIRE 


NICKEL CHROMIUM 
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makes the 


SNORKEL 
PEN 


SNORKEL PEN 


The point is never “dunked 
never needs wiping 


Sheaffer's new Snorkel Pen created a sensa- 
tion when it was introduced to the trade. Using 
air alone, the pen is emptied, cleaned and re 
filled through the filling tube of the Snorkel 
Pen with a one-stroke touch-down action. 


Designing the two brass “lungs” comprising 
the plunger-siphon mechanism called for con- 
siderable ingenuity. They must be light in 
weight, stiff and strong, easy to form and easy 
to polish and plate. 


Formbrite* met all of these requirements 
and more. Witha metal thicknessof only .0058", 
the 2” long cylinders are formed in multi- 


Cups like this, blanked and formed in one oper- 
ation from Formbrite strip 1''\,° x .0058", are 
magazine-fed into multi-plunger presses. Eight 
successive operations produce the sleeves illus- 
trated at top of page without annealing. Sleeves 
at left are finished, ready for chromium plating. 


plunger presses in eight successive operations— 
without annealing of any kind. 

Formbrite’s superfine grain resulted in a 
harder, stronger, longer-lasting product with 
savings up to 50° in polishing costs. 

Surprisingly, Formbrite, with all the plus 
values it offers over conventional drawing 
brasses, costs no moie. See the reverse page 
for another application of Formbrite. And 
write for Publicauon B-39, addressing The 
American Brass Company, General Offices. 
Waterbury 20, Connecticut. In Canada: Ana- 
conda American Brass Limited. New Toronto, 
Ontario, Canada. 


AnaconpA propuct 


Made by The American Brass Company 
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IF THE METAL IS 


In the pressroom of a supplier, the 
back of a military brush is blanked 
from Formbrite red brass strip. 


Empire Brushes, Inc., Port Chester, 
N. Y. produces an extensive line of 
military and clothing brushes with 
Formbrite components. At right, a 
decorative band is being applied. 


Since The American Brass Company introduced Formbrite* as a superior drawing 
brass, scores of stamping shops, polishing and plating rooms throughout the coun- 
try have changed their thinking. 

Comparative tests prove conclusively that the superfine grain structure of this 
specially processed forming brass means stamped and formed products that are 
stronger, harder, “springier” and more scratch-resistant. Yet the metal is so ductile 
that it can be readily formed, drawn and embossed. 

Timestudies made of finishing operations have shown that a bright, lustrous 
finish can be obtained by a simple “color buffing” operation in half the time pre- 
viously required, 

That's why we say you can do it better, cheaper and faster with Formbrite. 
Millions of pounds of Formbrite sheet and strip have been produced and eco- 
nomically fabricated into hundreds of different products. Want a sample—and 
more information? Address The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada; Anaconda American Brass Limited, 
New Toronto, Ontario, Canada. 


*Reg. U.S. Pat. Off. 


ANACON pA PRODUCT 


Made by The American Brass Company 
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WITH GROUND AND POLISHED 


SEVERELY COLD-WORKED, FURNACE-TREATED 


This piston rod, made by 
Ortman-Miller Machine Co., 
Hammond, ind., for their 
hydraulic cylinders, is ma- 
chined from Ground and 
Polished STRESSPROOF. 


STEEL BARS 


When this piston rod was made from C1018, Ortman- 
Miller had trouble with warpage after machining. and with 
bending and wear in operation. By switching to Ground 
and Polished STRESSPROOF, warpage was eliminated 
and machining speed increased 20°, . In addition, STRESS- 
PROOF had the strength to prevent bending, and wear 
became no problem. 

STRESSPROOF has improved quality and lowered costs 
in hundreds of similar applications because of its unique com- 
bination of four qualities in-the-bar: (1) High Strength, 
double that of ordinary cold-finished shafting; (2) Vachin- 
ability, fully 50°) better than heat-treated alloys of the 
same strength; (3) Wearability, without case hardening; 
and (4) Minimum Warpage. STRESSPROOF is available 
in cold-drawn or ground and polished finish. 

STRESSPROOF makes a better part at lower cost. 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


la Salle Stee! Co. 
1424 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


STEEL co. 


Title 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 
and Ground and Polished Steel Bars in America. 


Company 
Address 


' City Zone State 
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ue pages — a comprehensive catalogue of Buehler equipment for the 
metallurgical laboratory. Includes sections on Cutters, Grinders, 
Specimen Mount Presses, Polishers, Metallographs, Microscopes, 
Cameras, Testing Machines, Spectrographs, Furnaces and other 
equipment for the metallurgical laboratory. 


METALLURGICAL APPARATUS 


165 West Wacker Drive, Chicago 1, Illinois 
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Mahon Six-Stage Metal Cleaning ond Rust Proofing Machine 
—Part of the Complete Mahon Body Finishing System at the 
Lincoln-Mercury Plont, Wayne, Michigan. 


One of Four Mahon Down-Droft Hydro-Filter Spray Booths in 


the Complete Mahon Body Finishing System at the Lincoln- 
Mercury Plant, Wayne, Michigan. 


Air Conditioned Pressurized Enclosures Fitted with Plate Gloss 
Protect Bodies from Dust while moving from Spray Booths to 
Finish Baking Ovens at the Lincoln-Mercury Plant. 


Mahon Vacuum Booth and Tock Rag Booth at Extrance End of Finish Coat Spray Booth in the Complete Mahon 
Body Finishing System ot the Lincoln-Mercury Plant, Wayne, Mich. Finish Coot Bake Oven Appears at Right. 


Complete, Ultramodern MAHON SYSTEM Assures 
FINE BODY FINISH at LINCOLN-MERCURY! 


In the new Lincoln-Mercury plant at Wayne, Michigan, the exceptionally 
fine finish on both Lincoln and Mercury bodies is produced in a com- 
plete Mahon Finishing System. The system is ultramodern in every respect. 
Included in it are the latest developments in production equipment 
of this type—all designed to produce greater operating efficiency 
and to reduce unit cost of finishing to an absolute minimum. The fact 
that the Mahon Company was selected to engineer, build and install 
this equipment is significant, yet it is not unusual in the automobile indus- 
try . . . because, a survey will show that in the automotive field and 
the home appliance field, where fine finish is imperative, there are 
more Mahon Finishing Systems than all other types combined. If you 
are contemplating new finishing equipment, you, too, will find that 
Mahon engineers are better qualified to determine your equipment 
requirements, and to do the all-important planning and engineering 
which is the key to high quality results in production finishing. Over 
thirty years of experience in this highly specialized field, coupled 
with constant research and development, have endowed Mahon engi- 
neers with a wealth of technical knowledge and practical know-how 
not available to you elsewhere. See Mahon's Insert in Sweet's Plant 
Engineering File for complete information, or write for Catalog No. A-653. 


THE R. Cc. MAHON COMPANY 


HOME OFFICE and PLANT, Detroit 34, Mich. ¢ WESTERN SALES DIVISION, Chicago 4, It. 


Engineers and Manufacturers of Complete Finishing Systems—including Metal Cleaning and Pickling Equip- 
ment, Metal Cleaning and Rust Proofing Equipment, Hydro-Filter Spray Booths, Filtered Air Supply 
Systems, ond Drying ond Baking Ovens; Core Ovens, Heot Treating and Quenching Equipment 
for Aluminum and Magnesium, Dust Collectors ond other units of Special Production Equipment. 
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... when you LEAD them.that'’s game in the BAG 


You have to shoot ahead of fast-moving game, if you want to take home something for dinner. Same 


with business. Now's the time to plan for the day when you can get all the materials you want, with 
allocations gone, orders maybe not so plentiful, and competition red-hot. @ Allegheny Stainless Steel 
can work marvels in adding sales advantages to the products you make, or reducing operating 
costs im the equipment you use. Let our Development Engineers show you how. 
Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


You can make it BE77ER with 


Allegheny Metal 


wao e 
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TEEL SKIDS LASTED 


Brass billets, 63/,"” and 8” dia., are heated in this extrusion mill furnace. It is opproximately $’ wide by 38’ long. Gos is the fuel. 


“CARBOFRAX” SKIDS 


CARBOFRAX silicon carbide refractories are among the hardest of man made 
products. Used for furnace skid rails, they will almost always outwear and out 
perform metal skids. 

This furnace, for example, formerly used a chrome hearth in the hot zone and 
alloy rails in cooler sections. These demanded constant attention, a never-ending 
series of repairs and replacements. Complete rail and hearth replacement was 
needed every two to five weeks. Rail warpage between times caused frequent pile 
ups and wrecks. 

CARBOFRAX Skids in this same furnace basted over three 
years — required little or no interim maintenance. 

Billets now slide through more easily because of lower frictional resistance 
Pile-ups have been eliminated. And there's no marking or pick-up. Moreover, 
operating costs and production have benefited from the reduced downtime. 


Super Refractories by 


CARBORUNDUM 


Trade Mark 
Dept. C-13, Refractories Div. The Carborundum Company Perth Amboy, WN. J. 


“Carborundum" and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company. 
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Whether you need an oven for annealing, evapo- 
rating, heat treating, or sterilizing or a vacuum 
oven for dehydrating, the oven you get must be 
capable of maintaining the temperature required. 


have proven the superiority of the Precision Freas 
ovens. These ovens feature a hydraulic thermostat 
that is simple, rugged and extremely accurate. 
It is totally enclosed and the contact points require 
absolutely no attention. The heating element is 
designed with a high voltage safety factor and 
with ribbon elements that resist corrosion and 
oxidation. 


Both the thermostat and the heater element are 
covered by a five year written guarantee. 


Your local Harshaw Scientific representative will 
be glad to help you select the oven that will best 
fit your lab requirements. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 


Cleveland 6, Ohio......... 1945 East 97th St. 
Cincinnati 2, Ohio......... 224-226 Main St. 
Detroit 28, Mich........... 9240 Hubbell Ave. 
Houston 11, Texas......... 6622 Supply Row 


Los Angeles 22, Calif...3237 S. Garfield Ave. 
Philadelphia 48, Pa... . Jackson & Swanson Sts. 
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»-“Precision’ freas ovens 


Years of accurate, efficient, trouble-free service 


Cabinet Overall 
high high Ext Ext. 
H-52800/ 180 600 | 13x14x13) 25x 22x28) $195 | $235 
H-52800| 104 260 | 1200 260 | 
H-52800/ 120 180| 1 200 | 25x19%19| 37x 27x 34 348 
-52800| 124] 260 | 2400 | | 460 | 


H-52900| 180 | 1400} 485 
H-52900 605 | 260 2600 | . 600 
14-5290 | 621 | 180 | 2700 19x 19x19) 49x 26x33 690 
H-52900 641 | 180 |4100 |37x19%25|72x27x39 | 880 
H-52900 645 | 260 | 5300 965 
H-52910| 821 | 180 | 2700 | 19x 14x19/30x 22x61 590 | 680 
+H-5291 0 825 | 260 | 3900 655 
| 500 180 | 800 | 13x14x13] 25x22 28 365 | 405 


* Add A to Cat. No. for iron exterior; B for stainless steel. 
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STERE COMPANY 


Which chisel has the better design? 


Both these chisels, used in pneumatic chipping ham 


shank. 


the left, 


section. 


grinding technique 


Omega). 


mers, are made from shoek-resisting tool steel (Beth 


One of ives long 


them consistently 


service life, while the other is subject to breakage 
due directly to its design. 

Can you pick out the better design? Look at ther 
carefully. It’s the one on the right with the tapered 


You still see a lot of chisels designed like the one at 
that’s so susceptible to breakage. Even with 
the fillet between the round and octagon sections, this 
chisel is subject to fatigue-failures at the change of 
Stresses 


become coneentrated there, causing 


premature Tractures, 

Shank failures are virtually unknown in chisels of 
the improved, tapered-shank design. The gradual taper 
prevents any dangerous concentration of stresses, 

The comparison of these two chisels helps to explain 
why it takes more than just good tool steel to get the 
best performance out of tools and dies. It takes good 


1 desig 
tool design 


. correct heat-treatment 


the right 
. and proper application. But of 


course it takes the right grade of good tool steel, too! 


Omega halts coupling breakage 


Omega tool steel plays a vital role in the 
drilling of blast holes at the Serub Oaks 
and Oxford Mines in the historie iron ore 
belt of Northern New Jersey. In drilling 
holes from 35 to 125 ft deep, rods of 
l-in. hollow drill steel are joined by pat 
Ralph 


Catanzarita, drill-steel-shop foreman at 


ented couplings developed by 
Serub Oaks mine. 
this 


holes was first tried, the frequent break- 


method of drilling long 


age of couplings was discouraging. Our 


salesman learned of the trouble and sold 


them on Omega. This shock-resisting 
grade did the trick. Coupling failures 


were reduced to about 1 in 500; and 
there hasn't been one case of stripped 
threads. 

Omega is outstanding for chisels, and 
it does a swell job on other cold-shock 
knockout 


swaging dies, clutch pins, shear blades, 


tools : pins, pawls, punches, 


drive shafts, and machine parts subject 


to slam-bang shocks. tool 


Omega is a 


steel engineered to take the heaviest 

shocks in its stride. Its typical analysis: 
Cc Mn Si Mo Va 


It takes a really tough tool steel to take the shock 
ond stress involved in coupling together rods of 
rock-4rill steel. The coupling ot left is unused. The 
one at the right hos been used in drilling 1700 ft of 
blast hole in hard iron ore. The outside wearing 
surfaces have been worn down by the abrasive rock 


TOOLMAKER AT this progressive 
die nears completion, the toolmaker checks dimen 
sions carefully. The die is used to blank, punch 
and form lawnmower parts from 3) 16-in. steel 
strip. It is made from Lehigh H, o high-carbon, 
high-chromium grade, and hardened to Rockwell 
C 60. When placed in service the die turned out 
about 30,000 pieces between grinds, operating 
in a 200-ton press. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS; 


Air-hardening steels should 


be quenched uniformly 


What 


quenching ? First, a of dimen 


are the advantages of uniform 


sional change or distortion 


ond, a minimum of undesirable residual 
quenching stresses 
Here are some helpful pomts to re 


member when quenching “ir hardenimge 


steels: 

@ lace the tool on a coarse mesh sereen 
to permit eireulation of air on all sides 
of the tool. 

@ Turn over the tool at intervals to im 
prove cooling uniformity, 

@ Use a fan or a blast of dry air over 
the sections whieh eool most slowly 
(Caution: Too much ai will eause addi 
tional non-uniformity. ) 

@ Sections of the tool whieh cool too 


rapidly can be wrapped in wire mesh to 
retard cooling. 

@ If one portion of the tool turns black 
long before other portions, you ean be 


sure that it’s not cooling uniformly 
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BETTER REGULATION 
FURNACE GAS 
GENERATORS 


CONTINUOUS 
DEW POINT RECORDING 


of controlled 
furnace atmospheres 


Typical installation of Foxboro Dew Point Recorder on 
Westinghouse controlled-atmosphere furnace at Cham- 
pion De Arment Tool Co., Meadville, Pa. Diagram shows 
simplicity of system and hook-up 

Now you can get positive information to prevent 


decarburizing, etching, scaling and carbon deposit 
caused by incorrect moisture in your controlled- 
atmosphere furnaces. And all it takes is the mod- 
erate cost of a single instrument! 


The Foxboro Dew Point Recorder is the first sim- 
ple, successful system ever developed for its pur- “ote RECORDER 


pose. Employing the unique, patented Dewcel 
element, it continuously and automatically meas- 
ures the dew point of the gas atmosphere . . . gives = Gas 


ut | TMOSPHE RE) 
you continuous accurate records that permit reg- (cenenaron 


ulation of the generator for optimum moisture * emcee 
| 
content at all times. 


—. 


working temperatures . . . requires no water box or 


TALATEO 
PARTS 


Foxboro Dew Point Systems are available for 
recording or recording-controlling. Wide range of 
BELT HEARTH | 

| 

—) 


high velocity motion of gas sample. Write for meee on at 
detailed Bulletin 407 and Data Sheet AED 340-7, [] 
The Foxboro Company, 521 Neponset Avenue. 
Foxboro, Mass., U. S. A. tae] L, 


RECORDING CONTROLLING - INDICATING 


REG. U.S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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This HAYNES 
STELLITE 


alloy part 
lasted 12 times 
as long as 
this alloy 
Steel part 


AFTER 
1 YEAR'S 
SERVICE 


AFTER 
30 DAYS' 
SERVICE 


Micronizer nozzle disks, machined from alloy steel, wore out in just 30 days when 
used for converting gas house tar into an ignited vapor in a steam generator unit. 
The abrasive particles in the fuel and the high velocity (89,000 ft. per min.) of the steam 
rapidly eroded the alloy steel parts to destruction. This same limited service was obtained 
from disks used in precipitating dust from the exhaust uptake of air-swept coal pul- 
verizers in a power plant, 

After considerable testing, investment-cast parts of Hayxes Srecorre alloy No. 19 
were adopted as standard equipment. This hard cobalt-base alloy stands up for at least 
a year under the severe abrasion—outwears the alloy steel 12 to 1. The parts are pro- 
duced so accurately by the investment casting process that finishing operations are 
cut to a minimum. 

HayNes precision casting is an ideal manufacturing method for parts that must be 
made from an alloy difficult to fabricate into intricate shapes by ordinary methods. 
For more information, write for the booklet, “Investment Castings.” 


Haynes Stellite Company 


4 

General Offices and Works, Kokomo, Indiana 
4 = Sales Offices 

Chicago — Cleveland — Detroit — Houston 

Los Angeles —New York —San Francisco— Tulsa 


"Haynes’ 


aed “Haynes Stellite” are trade-marks of Union Carbide and Carbon Corporation, 
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Typical BEG Self- 
Contained quench 
cooling system. 


COMPLETE IN EVERY 
FOR 


Proper control of quench oil temperature is the certain 
way to maintain uniform quality in heat-treated metals 
and to avoid excessive sub-standard rejects. The only 
question is how to provide that control in the most 
practical, efficient manner. 


While the individual components of an oil cooling 
installation can be purchased and assembled on the job, 
the trend today is to install completely tactory-assembled 
oil cooling systems. 


B&G QUENCH TANKS 
Properly designed to induce 
maximum turbulence in the 
quench oil, B & G Quench 
Tanks are available in standard 
models or can be built to meet 
any specific quenching 
requirements 


Send for this combined 
Catalog and simplified 
Selection Manual for 
B & G Self-Contained 
Quench Coolers. 
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DETAIL... 


QUENCH OIL COOLING 


To meet this demand, B & G offers completely selt- 
contained oi! cooling units integrated in every respect 

ready tor immediate operation. These units are en- 
gineered to your specilic requirements, 

Whether your heat treating volume is large or small, 
the services of the B & G engineering department are 
available. Your request tor information will receive 
prompt attention. 


B & G offers a complete line of Centrifugal Pumps 
for commercial applications —send for catalogs. 


BELL & GOSSETT 


Dept. CU-16, Morton Grove, Illinois 
Canadian Licensee: §. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto, Canada 
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Here's how it works: 
To use the Selector, all you need know is the 
characteristics that come with the job: type and 
condition of material to be worked, the number 
of pieces to be produced, the method of working, 
and the condition of the equipment to be used. 
FOUR STEPS— and you've got the right answer! 
1. Move arrow to major class covering appli- 


cation 
2. Select sub-group which best fits applica- 
tion 


3. Note major tool characteristics (under ar- 
row) and other characteristics in cut-outs 
for each grade in sub-group 

4. Select tool steel indicated 

That's all there is to it! 


more GAMBLING 
tool steel selection 


[V2 actual size; Selector is in 3 colors] 


Here's an example: 


Application Deep 
drawing die for steel 


Major Class—Metal 


Forming—Cold 


Sub-Group - 
Purpose 


Speciol 


Tool Characteristics — 
Wear Resistance 


Tool Steel—Airdi 150 


One turn of the dial 
does it! 


And you‘re sure you're 
right! 


52 yrars of 


first name in special purpose steels 


That's what one of the thousands of pleased users 
says about his CRUCIBLE TOOL STEEL SELECTOR, the 
new, simple, handy method of picking the right steel, 
right from the start. Since Crucible announced this 
Selector two years ago, thousands of tool steel users 
have received their Selectors . . . and here’s what 
some of them say — 

“Handiest selector I’ve ever seen!” 

“Saves me time and headaches” 

“It’s so logical—you begin with the application”. 
You can be sure the answer you get with your Cru- 
cible Tool Steel Selector will be just right in every 
case. for this Selector covers 22 tool steels which fit 
98% of all tool steel applications. And when—with a 
flip of the round dial—you get the answer, you'll 
get the steel FAST, too, because all the tool steels 
on the Selector are right in stock, in all our 26 con- 
veniently-located warehouses. 

This Selector is bound to be a big help to you— 
so write for yours today. There is no obligation what- 
soever. Just fill in the coupon and mail now... before 
you turn this page and forget! CRUCIBLE STEEL CoM- 
pany or AMERICA, Chrysler Building, New York 17, 
New York. 


Crucible Steel Company of America 


Dept. MP, Chrysler Building, 405 Lexington Avenue 
New York 17, N. Y. 


Gentlemen: 

Sure! | want my free CRUCIBLE TOOL STEEL SELECTOR! 
Name Title 
Company 

Street 


City State__ 


po--------- 


. TOOL Status | 


Hne 


Branch Offices and Worehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO * CINCINNATI * CLEVELAND * DENVER * DETROIT 
HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES * MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK * PHILADELPHIA * PITTSBURGH * PROVIDENCE 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, D. C. 
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For copper in any form 


For top-notch service — 
Call Chase 


CHASE 


What kind of copper or copper alloy do you need? 
Free-cutting brass rod? Sheet and strip brass? 
Phosphor bronze for springs? Call your nearby 
Chase warehouse. We can supply you, subject to 


government controls, with the widest variety of 


brass Or copper materials for production, 


maintenance or repair. 


Many of our branches are equipped to slit. saw, or 


shear our metals or your own stocks to specifications. 


WATERBURY 20, CONNECTICUT ~ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


« The Nation's Headquarters for Brass & Copper 


Albany? Cincinnat Houston t Pittsburgh Seattle 
Atlanta Cleveland Indianapolis Providence Waterbury 
Baltimore Dallas Kansas City, Mo Rochester t 

Boston Denver t Los Angeles St. Lows ( Tsales office 
Chicago Detroit Milwaukee San Francisco only) 


Close tolerance sawing, slitting, 
shearing to your specifications. 


Deliveries to your factory by Stocks of tube, rod, bar, strip, sheet 
truck, rail or express, if desired. and wire in a variety of alloys. 
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Want deeper hardness 
on low alloy steels 


without distortion or cracking? 


GULF SUPER-QUENCH is exceptionally fast — produces deep and uniform 
hardness on all types of alloy steels. Deeper and more uniform than is possible 
with conventional quenching oils. It is particularly effective on the substitute 
steels which have low hardenability characteristics. 

Add the fact that GULF SUPER-QUENCH has the same minimum tendency 
to distort and crack as conventional quenching oils and you can see why GULF 
SUPER-QUENCH is often the difference between successful quenching and a 
high percentage of rejects. 

No matter what alloys or shapes you quench, you will gain from the greater 
quenching power of GULF SUPER-QUENCH. Ask a Gulf Sales Engineer for 
further details on this outstanding quenching oil. Write, wire, or phone your 
nearest Gulf office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
Pittsburgh 30, Pa. 


SERVES 
INDUSTRY 
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SAVED... 


on original cost of part 


4\% SAVED... 


on machine and 
labor expense 


Gearbox for power-driven saw, 
as cast in Gray Iron. 


Fabricated gearbox, which was 
replaced by the cast design. 


By redesigning in Gray Iron, it is often possible to effect substantial GRAY IRON 

cost savings. Here is a striking example: Characteristics Include: 
Castability 

Rigidity 

Low Notch Sensitivity 


The manufacturer of a large power-driven metal saw found that 
the cost of a fabricated gearbox (right above) was out of line 
from a competitive standpoint. Designs for a suitable Gray Lron 
casting were requested and approved. Result:—-the Gray Lron Weer Resistance 
casting is effecting a saving of 459% on original cost of the part, 


plus a saving of 4190 on mae hine and labor expense. 


Heat Resistance 


Doesn't this suggest that it’s time to analyze your costs on certain 


Durability 


fabricated parts—-with a view to producing them better and more 
economically in Gray Iron? Write for technical information on the 
many advantages of the Gray Iron casting process. 


Vibration Absorption 
Machinability 
Wide Strength Range 


@ Corrosion Resistance 
+ 


Make it Better with Gray Iron ° Second largest industry in the Metal-working field 
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Pittsburgh's great steel industry needed an 
instrument to measure air infiltration, to 
check air requirement and fuel-air ratio 
controls in open-hearth furnaces . . . an in- 
strument to check the stoves in which blast- 
furnace air is heated...to check precise 
atmospheres in soaking pits . . . to control 
fuel waste and precise atmospheres in proc- 
essing furnaces. 

THe Cites Service Heat PRover Was 
THe ANSWER... and it received the stamp 
of approval from engineers in 47 different 
mills in and around Pittsburgh! 


Cities Service Heat Provers ... not an 


instrument you buy, but a service we sup- 
ply ... helped to boost furnace productiv- 
ity through these five unique advantages: 


1. Rapid continuous sampling. 


2. Simultaneous reading of oxygen and com- 
bustibles. 


3. Direct measurement of oxygen and com- 
bustibles. 


4. Easy portability. 
5. No maintenance; no re-calibration. 


These points begin to tell you why Cities 
Service Heat Prover analyses are just as 
much favored in glass, ceramics, steam 
generation and other fields as in the great 
Pittsburgh steel area, For the full story as 
it applies to you, write Crries Service On 
Company, Dept. A20, Sixty Wall Tower, 
New York City 5. 


JANUARY 1953; PAGE 63 


j 
- 
¥ ; 


HIGH ALLOY STEEL is being poured here from a 1000-lb. high-frequency induction 
furnace. It is lined with a Norton MAGNORITE* refractory cement which lasts 
16% longer than the cement previously used. 


CLOSE-UP OF THE SAME FURNACE, taken 


How much 
more steel 
will you melt 
per lining 
with Norton 
MAGNORITE cements? 


It’s easy to find out how much longer Norton 
MAGNORITE refractory cement will last 
in your high-frequency furnaces than your 
present linings. Just call on the 40-year 
problem-solving experience of Norton Refrac- 
tory Research which gave this satisfied cus- 
tomer (name on request) 16°% longer lasting 
linings. 


Whether you melt straight steel or heat-resistant 
compositions, you'll get a Norton MAGNOR- 
ITE cement that’s engineered to fit your 
exact requirements. It will withstand tem- 
peratures up to 3250 F. if need be. It will 
have a high-rammed density that offers great 
resistance to metal penetration, erosion and 
chemical attack . . . and freedom from shrink- 
age cracks that often lead to furnace failure. 
Why not run a test on one of your furnaces 
soon? 


Whatever your metal-melting problem, you can 
depend on Norton Research to help you. 
Working with MAGNORITE, ALUNDUM*, 
CRYSTOLON* and FUSED STABILIZED 
ZIRCONIA cements and special shapes, 
Norton engineers are sure to come up with 
the right answer for you. 


For full details about Norton special, engi- 
neered refractories, contact your nearby 
NORTON refractories engineer, or write to 
NORTON COMPANY, 32: New Bond 
Street, Worcester 6, Mass. Canadian Repre- 
sentative: A. P. Green Fire Brick Co., Ltd., 
Toronto, Ontario. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


immediately after metal has been poured, NORTON 


shows how effectively this engineered-to- 
the-job Norton MAGNORITE cement 


resists mechanical and chemical attack. Specia / R E FR A C TO R IT ES 
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Same Alloy...but 
What Difference! 


Graphic Reason for Using Ryerson Certified Alloy Steel 


Here are two bars of alloy steel recently purchased 
by a metalworking company. Both are the same 
type of alloy—AISI TS 4140 annealed. And both 
are high quality steels with chemistry meeting all 
the requirements of the specification. 

But look at the difference revealed by hardenability 
tests! 

The tempered-at-800° curves are typical. For 
the bar at left this curve starts at 44 Rockwell C 
and ends at 24. For the bar at right the same curve 
starts at 45—ends at 42. And the differences in 
hardenability naturally reflect equally marked dif- 
ferences in the mechanical properties that can be 
obtained from each bar. 

Yet remember both bars are the same 
alloy and therefore are often expected to 
react in the same way. Their differences are 


only the normal variations that occur between 
different heats within the same specification. 
That’s why it is so important for you to specify 
and buy Ryerson Certified Alloys. Every heat of 
as-rolled and annealed alloy steel from Ryerson has 
been tested for hardenability in our own laboratory. 
When you receive a shipment of Ryerson alloys you 
also receive a Ryerson Alloy Certificate which shows 
exactly how your particular heat of steel responded 
to those tests. And the Certificate interprets the 
test results for you in terms of mechanical properties. 
Thus you know the actual—not just the theo- 
retical —hardenability of your alloy steel from 
Ryerson. And you know exactly how to heat 
treat that steel to obtain the desired proper- 
ties. So why guess at hardenability? Use 
Certified Ryerson Alloys and be sure. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, 
STRUCTURALS, PLATES, SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK + 
PITTSBURGH + BUFFALO + CHICAGO + 
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To Begin With — 


— this first issue of Metal Progress in the new 
year 1953 is possibly worthy of comment in 
two respects. 

Primarily, in its textual pages it begins what 
we anticipate will be a series of annual reviews 
of metallurgical progress throughout the civi- 
lized world. The idea that this should be done 
stemmed naturally from the First World Metal- 
lurgical Congress, held under the auspices of 
the American Society for Metals in Detroit 15 
months ago. During that Congress a luncheon 
was given the chairmen and secretaries of the 
eleven study groups from abroad by the @ 
Board of Trustees, wherein Secretary Eisenman 
voiced the hope that the newly made contacts 
between overseas conferees and their American 
counterparts would blossom into something 
more substantial than an interchange of Christ 
mas cards. The collection of a budget of infor 
mation from sources far and near in each New 
Year's issue of Metal Progress is one way where- 
in the objective of cementing the professional 
interests of metals engineers evervwhere can 
be achieved, 

Despite the fact that this magazine contains 
nearly double the reading pages usually printed 
by Metal Progress, it has been necessary to 
postpone three of the special articles one 
from Canada and two from the United States. 
The geographical coverage also leaves some- 
thing to be desired. While the editorial staff 
is by no means ashamed of this first attempt, 
we know there remains plenty of room for im- 
provement — and that is something fine to look 
forward to and to work for. 

Each article is by an undoubted expert. Each 
author was asked to write about postwar devel- 
opments in his field of competence. This avoids 
overlap and avoids that pit into which most 
“annual reviews” eventually fall —a repetitious 
abstract of published literature. It also results 
in a series of articles among which, we believe, 
every ASMember can find one which applies 
to his spec ial interest 


5 SECOND aspect which our readers will 


notice is our new typographical dress. 


Before Metal Progress was established, in 
September 1930, advice was sought from one of 
New York’s leading typographers. He suggested 
oversized pages of generous margins, large 
illustrations, uniform hand-drawn diagrams, 
and a then-new type face known as No. 16 
Linotype. The large paper size was a victim 
of wartime paper shortage, but since the depths 
of the depression, money has always been found 
for attractive front covers. (Since three quar 
ters of the magazines are mailed to the home 
rather than the office of the reader, they must 
compete in looks with glamorous covers on 
magazines selected by the wife. ) 

All in all, Metal Progress set a high mark in 
mechanical excellence, as is attested by five 
awards in national competition, and under such 
circumstances any proposal for change was 
However, it 
should be obvious that, in these years of rapid 
change, anything which still wears the dress of 
a past generation gets to look somewhat old 
fashioned. 


looked upon with skepticism. 


For some months, therefore, Metal Progress’s 
art director, Floyd E. Craig, has been working 
with Helm Spink, Cleveland typographer, on 
this problem of modernization, Of several lay 
outs the one now appearing was adopted, Color 
appears on the text pages for the first time. To 
those interested in technical details, the text is 
set in “Caledonia” (one of Linotype company’s 


newest type faces) and the heads are set in 


“Dom Casual” 
We hope you like it. 
THum 
Editor 
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ALFRED J. MURPHY 


A professor of industrial metallurgy at the University 
of Birmingham since 1950, he is also chairman of the 
Inter Service Metallurgical Research Council which ad- 
vises the British Government on metallurgical research 
and development. His scientific publications on such 
subjects as aluminum and magnesium alloys, aluminum 
bronzes, cracking of boiler plates, and iron chains have 
been read before many technical societies, including the 
Royal Society, Royal Microscopical Society, and Insti- 
tute of Metals. Professor Murphy was president of the 
Institute of Metals in 1951-52; and has served in vari- 
ous official capacities for the Institution of Metallurgists, 
British Nonferrous Metals Research Assoc., and Institute 
of British Foundrymen. He is a graduate of the Uni- 
versity of Manchester with a First Class Honours de- 
gree in chemistry. From 1927-31 he was on the staff 
of Dr. W. Rosenhain at the National Physical Labora- 
tory, then went into industry as chief metallurgist and 
later a director of J. Stone & Co., Ltd., London. Under 
his direction the first studies in Britain were made of 
the magnesium-cerium alloys establishing their excellent 
creep resisting properties, which have led to their ex- 
tensive use in gas turbines for aircraft. During this 
period he was on the boards of directors of Stone-Fry 
Magnesium Ltd. and Light Metal Forgings, Ltd. 


The Free World's 


Metal Resources 


and Expected Demand 


gprs ECONOMICS is a convenient term for 
the field of study in which the topic of 
this review lies. By this we mean to CONVEY 
not so much a branch of the formalized science 
of economics as a consideration of those prin- 
ciples extending beyond strictly technical met- 
allurgy which affect the availability of metals 
and which influence the efficiency of commer- 
cial utilization. 
come increasingly concerned with the impact 


To those of us who have be- 


of metal economics on industrial metallurgy, it 
is heartening and significant to find the subject 
given a place in this World Review of Metals 
Engineering by Metal Progress. A notable 
stimulus to interest in the same direction was 
provided by the reports of the conference on 
conservation and utilization of resources organ- 
ized by the United Nations’ Economic and So 
cial Council at Lake Success 1949. For 
authoritative data and an informed analvsis of 
the materials problem, especially as it affects 
the United States, investigators ‘ this field will 


make frequent reference to the monumental 
reports of the Paley Commission (The Presi- 
Of the 
five volumes published in June 1952 the second, 
entitled “The Outlook for Key Commodities”, 
is of special value, since it embodies the con- 


dent’s Materials Policy Commission ). 


clusions of groups of specialists on the trends 
of demands, estimates of reserves and scope 
for economies in reference to the principal 
of In way the 
British Institute of Metals has provided a forum 


metals industry. a modest 
for discussions of metal economics, devoting a 
general meeting to the topic in October 1951. 

This is the first generation of engineers and 
technologists which in peacetime has had to 
cater for a real failure of supplies of metals to 
satisfy demands. The title of this brief survey 
refers to the expected demand in the future; 
the scope and the manner of treatment of the 
subject depend unavoidably on how far ahead 
we are looking. If “the future” were under- 
stood to refer only to the short term of the next 


é 
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‘ 
. 
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three or five years, our concern would be mainly 
to establish the facts of inventorie s, and current 


rates of production and consumption; extending 
the meaning to embrace a term of 15 to 20 


years allows recognizable long-range influences 
to be taken into account and strengthens the 
technical interest of the argument. The scale 
of operations and the magnitude of financial 


investment in modern metal-winning industry 


make necessary periods of amortization rarely 
less than ten years and 


; estimates of mineral 
reserves look at least as far ahead. It is evident, 
therefore, that we should be closing our eyes 


to factors of immediate significance if we ex- 


cluded from consideration measures aimed at 
On the other 
hand, in order to enjoy the fruits of long-term 
planning we must first survive the short-term 
difficulties! 


developments of longer term. 


THE SHORT-TERM POSITION 


In the postwar years we have encountered 


shortages of steel, copper, zinc, tin, lead and 
nickel sufficiently 


serious to cause restricted 
production in engineering undertakings or to 


compel substitution by other materials. 


During 
this period there have been anxious debates 


as to the future relations which these current 
shortages portend. See, John 
Mitchell's thorough discussion of conservation 


for example, 


of scarce metals in American constructional 
alloy steels in Metal Progress for October 1952 
In some cases supplies of nonferrous metals 
have improved within the last year to an extent 
which has permitted the relaxation or abandon- 


ment of control on end-use. 


Thus, in Britain 
the total prohibition of the use of eon for 
galvanizing steel and ironware articles other 


than water containers and pipes, which was in 
force for about 1S months, has been canceled. 
To some these reliefs demonstrate the fallibility 
of planners and indicate a 


lack of foundation 
for the gloomy prognostications of continuing 
shortages; 


to others they represent only the 
minor ripples i 


in a curve relating supply and 
demand which they believe is moving in its 


main course toward chronic state of metal 


insufficiency. 


To correct quickly a shortage in supply, the 
. opening up of new mines or the installation of 
new plant for the treatment of minerals cannot 
be effective because of the time required to 


bring them to production. It is necessary, 


what can be done to make 
available without delay and in acceptable form 


therefore, to see 


the metal which has already been won and 
more or. less widely dispersed. This metal 
exists as stocks in warehouses, as material in 
process of fabrication, as finished articles and 


as available scrap. 
IRON AND STEEL 


In respect of possible windfalls from any of 
these sources the position of the ferrous metals 
is different from that of the nonferrous. The 
rate of consumption of steel is so enormous that 
it is not safe to reckon on the existence of any 
strategic stockpile on which to draw in an 
emergency; at the other end of the scale, serap 
has for so long constituted one half of the 
weight of the raw material of the steel industry 
and there have been so many intensive drives 
for the recovery of steel scrap that there is little 
prospect of any dramatic early alleviation of 
the world shortage of steel. Satisfaction of 
demand can come only as quickly as new blast 
furnaces can be built and brought into opera- 
tion to provide the pig iron which must replace 
the missing scrap. 

It is useful to recall the relative proportions 
of the raw materials consumed by the iron and 
y. Nine tenths of the world’s steel 
is made in openhearth furnaces and the situa- 


steel industry. 


tion is, therefore, dominated by the require- 
ments of this melting unit. To produce 100 tons 
of steel ingots from the openhearth, 110 tons 
of metal is charged and of this about one half 
is pig iron from the blast furnace, and the re- 
maining 55 tons is scrap. The 55 tons of scrap 
is made up typically of 30 tons of “home scrap” 

that is, scrap originating in the foundries and 
mills of the steelworks, and 25 tons of “bought 

The latter, 
“prompt 


in” scrap. in turn, comprises nine 


tons of industrial scrap” — borings, 
clippings and punchings from the makers of 
finished steel goods — and 16 tons of “old serap” 

that is, steel and iron articles discarded be- 
cause of wear, damage or obsolescence. This 
latter item, the old scrap or reclamation scrap, 
is the object of the salv: ive drives; experience 
generally shows that the yield is disappointing 
in relation to the zeal and effort expended. The 
other grades of scrap are automatically gener- 
ated during the operations of manufacture and 
they become available for re-use within about 
three months. Contrariwise, the cycle of re 
appearance of old scrap is much longer and, 
in fact, the records show that the supply of this 
commodity in any one year is roughly equal 


to one third of the output of finished steel 


of 


stockpiling. 


Table 1 — World Production and Consumption for Three-Year Period, of steel ) 


(In thousands of metric tons; 1 metric ton 


Allocations Scheme Eases Shortage 


products 20 years earlier. The shadow of the 
depression years of the early ‘thirties, with 
their abnormally low production of steel goods, 
falls now on the steelmakers two decades later, 
who see it as a deficiency of obsolescert scrap. 

To the extent that new pig iron has to take 
the place of scrap there is a simultaneous need 
for more iron ore, coke and limestone, since to 
produce each extra ton of pig iron there are 
consumed about 134 tons of iron ore, 1 ton of 
coke and |! ton of limestone. The repercus- 
sions of a shortage of scrap are evidently nu- 
merous and extensive and it can be understood 
that they constitute formidable barriers to a 
speedy solution of the problem presented by a 
shortage of scrap. 


NONFERROUS METALS 


The short-term position of the nonferrous 
metals for the most part lacks the element of 
orderliness discernible in the steel situation; 
indeed the rapid changes between shortage and 
plenty of copper, zinc, lead and tin during the 
last three years are quite capricious. 

The summarized world figures for production 
and consumption of the metals copper, zinc, 
lead, aluminum and tin for 1948, 1949 and 1950 
are given in Table I, together with the addi- 
tional purchases (shown in the fifth column ) 
for “U. S. Special Account”. This item is gen- 
erally taken to represent the purchases for 
From this résumé it is seen that, 
excluding stockpiling, during 1948-1950 pro- 
duction of these five metals was more than 
sufficient to meet consumption, but that the 
operations of stockpiling converted a surplus 
into a net deficit in copper, zine and tin. The 
effect for copper was particul: ily severe. The 
stockpiling absorbed 5% of the world’s produc- 


1948, 1949, 1950* 


1.102 short tons of 2000 Ib.) 


tion of copper and zinc, 8% of the lead and 21% 
of the tin, and this was held to be the cause of 
the shortages of copper, zinc and tin in Sep- 
tember 1951. The year 1951 (which has been 
described as the most difficult postwar vear for 
consumers of metal, in terms of both cost and 
supply) brought rearmament to cancel any re- 
lief from stockpiling, but saw two alleviating 
changes — namely, the establishment of | the 
International Materials Conference (1.M.C. ) 
with its scheme of allocations, and the begin- 
ning of production from new mining under- 
takings. These influences, with the deliberate 
spread-out of Western rearmament programs, 
have progressively eased the short-term position 
to the extent that zinc has been removed from 
the list of materials subject to international 
allocation, and I.M.C. has been able to make 
substantial increases in the latter half of 1952 
in the available tonnages of copper, nickel, 
tungsten, molybdenum and cobalt. Lead and 
tin have not been brought into the scheme of 
allocation. 

The less tense atmosphere is reflected in the 
British economy by the change as shown in 
Table IL in the figures for consumption of cop- 
per, lead and zinc from the last half of 1951 to 
the first half of 1952, and in the stock position 
at the end of the respective periods. 

Even though these figures, baldly presented, 
probably give an unduly rosy tinge to the pic- 
ture by their indication of supplie S permitting 
a clear increase in the net total of consumption 
plus stocks, the Board of Trade Journal men- 
tions only three important nonferrous metals 
copper, aluminum and nickel — of which the 
consumption would have been higher in’ the 
last six months if more supplies had been avail- 
able. This position could be changed pro- 
foundly either by a sudden increase in the ton- 
nage of steel available for use (because many 
uses of nonferrous metals in manufactured prod- 

ucts depend on the release 
or by changes in 
the American economy. It is 
to be noted that the greater 


ceeds portion, perhaps two thirds, 
SES 
| Toran of the acquisition of metal 
METAL Propuction Consumption — Dericrr SPECIAI for the U.S. stockpile is still 
ACCOUN' to come. 
Copper 7,065 6,940 125 384 59 So long as there is actually 
Zine 5063 4.868 L195 73 78 less metal available than the 
Dead 1549 1072 1477 354 1493 total for which there are 
Aluminum 3,529 3,447 + 82 31 + 51 would-be buyers, it is diffi- 
Tin 507 402 +105 107 : cult to gage the magnitude 
* Taken from “Metal Economics”, Journal of the Institute of Metals, Vol. 80. of the shortfall. It would 
1951-52, p. 227. appear that in lead and zine 
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Fig. 1 — Flotation Cell at the Utah Copper Divi- 
sion of Kennecott Copper Corp., Magna, Utah 


the discrepancy in the postwar years between 
supply and real demand was not very great. 
The combined effect of government restrictions 
on uses and of price increases stimulated trials 
of substitutes; on the other hand, they brought 
out old scrap by the attraction of profitable 
disposal. 

The automobile accounts for more than 404% 
of the lead consumed; in the U. S., storage bat- 
teries take 34% and tetra-ethyl lead in gasoline 
10% of the total. The return of the battery lead 
as scrap is prompt and the vield high — about 
85% — but the lead added to gasoline is wholly 
dispersed and lost. Neither of these important 
uses is likely to have abated recently or to be 
replaced in the near future. Cable covering 
absorbs 11% of the lead; substitution by plastic 
and aluminum has already eased the pressure 
on supplies of lead for this application. 

\part from temporary legal prohibitions, the 
the lack 
strongly 
Until 1945 zine had 
always been the cheapest nonferrous metal per 
unit of volume; this, togethér with its admirable 
suitability for pressure die casting, gave it an 
(In the 
U.S., die casting absorbed 20¢ of the zinc used 
in 1950.) In the last few 
years, however, the price 


sharp rise in the price of zine and 
of indications of an early fall have 
encouraged substitution. 


unchallenged supremacy in this field. 


of aluminum has fallen to 
a level which makes the 


sequence, the light metals are in- 
creasingly taking the place of zinc 
for pressure die castings. 

It appears then that, in the short 
term, we have survived. In seven 
years the world’s metal-winning and 
metal-using industries have had to 
change gear from a war economy 
to a peace economy with greatly 
changed gradients of demand, then 
to make a second emergency shift 
to the economy of a cold war, a 
terrain in which we had no experi- 
ence for guidance. It is hard to be- 
lieve that the near future can be 
preparing more acute problems in 
this particular sphere of human trials and 
tribulations than we have yet encountered. 

With this precarious optimism as to the short 
term, let us consider the likely trend of events 
over a longer period. 


THE LONG-TERM POSITION 


Statistics available for the last 50 years — and 
in some items going back for a whole century 

are sufficiently numerous and reliable to jus- 
tify reasonably confident extrapolations of the 
course of world population and of the demand 
for primary metals over the next 20 years. 
Since the beginning of this century the average 
rate of increase of the world population has 
been close to 14 per annum. The index of 
world food production has moved at almost 
exactly the same rate. For instance, taking the 
values in 1913 as 100: 


POPULATION oop 
1929 113 116 
1937 124 125 
1950 138 131 


Over the same period from 1913 to 1950 the 
total tonnage of world production of the prin 
cipal industrial nonferrous metals more than 
doubled. It appears that while man’s consump 


Table Il — United Kingdom Consumption and Stocks 
(In thousands of long tons; 1 long ton 


1.12 short tons of 2000 Ib. 


Precarious Optimism Voiced 


) 


cost per cubic foot less | CONSUMPTION STOCK 
than half that of zinc. MereTAL JuLy To Dec. | Jax. 10 June ¢ Dec. 31, | June 30 | 
Magnesium with its. still 195] 1952 HANGI 1951 1959 
lower figure for density can 
show similar economic ad- Copper 162 3 187.7 16% 119.3 111.7 
vantage, even at a higher Lead 73.3 46.5 36 74.0 121.6 
Zine 97.3 93.4 4 37.5 | 87.5 
price per ton. As a con- 


HIANGI 


6% 
+ 64 
+133 
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ae Metals an Index to Standard of Living 
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tion of food per head has remained unchanged, 
his appetite for metals has grown enormously. 
We may safely take the demand for metals as 
an index of the standard of living. These 
statistics, therefore, show that we are faced 
with an increasing population claiming an en- 
hanced standard of living. 

In trying to picture the demands on resources 
toward which these two processes are leading, 
it is necessary to bear in mind how much lee- 
way would have to be made up by the rest of 
the world before its average even approached 
the present standards in the United States. 
A graphic illustration, which has been quoted 
before, of the consequences of advances in 
standard of living is that if the employment 
of copper per head in the rest of the world rose 
to be half of that in the United States the world 
production of the metal would have to be in- 
creased from the present figure of 2,400,000 to 
10,900,000 tons per annum! 

We are therefore contemplating inroads at an 
accelerating rate into a store of mineral re- 
sources in the earth’s crust and the oceans; we 
know that there is no replenishment of the 
store as there is in vegetable resources, and the 
logical end of the story of metals is evidently 
the complete exhaustion of supplies. Enough 
is known, however, about untapped reserves 
and the potentialities of new discoveries and 
about rates of consumption to justify the belief 
that such a dénouement is a contingency so re- 
mote in time — with one or two exceptions — 
that it need hardly cause us more acute concern 
than does the prospect of the polar ice caps 


Fig. 2 


2 — Texas Plant of Dow Chemical Co., Showing Sea-Water Intake 


extending once again to cover the middle lati- 
tudes of the globe. 

On the whole, the economists are more gloomy 
than the producers of metals. Accepting the 
predictions of an upward swing in demand 
under the pressure of increasing population, 
the producer reflects on the success with which 
he has met similar calls in the past. He sees 
that not more than two thirds of the land sur- 
face of the earth has been explored for metals 
—some of that rather cursorily — and guesses 
that there must be large unknown resources 
still awaiting location. New methods of geo- 
physical prospecting and the use of aircraft 
In the 
known mining regions annual yields 


greatly facilitate and expedite surveys. 
already 
may be multiplied by new discoveries and by 
advances in technology enabling poor ores and 
those in difficult sites to be worked profitably. 
The producer has considerable faith in the effi- 
cacy of the price mechanism to stimulate pro- 
duction. It may be significant that 
goods as a whole are increasing in 
relation to “secondary” manufactured goods; 
these are the conditions which make prospect- 
ing profitable and attract capital for investment 
in mining ventures. 


“primary” 
price in 


The question is whether 
the primary producer takes sufficient account 
of the effect of advancing standards of living on 
the consumption of metal. 

In the main, the economists foresee the future 
demand for metals rising at a greater rate than 
the supply. It may be that they place too 
conservative an inte rpre tation on the reports of 
this 
connection that the curves of world production 
since 1913 for all the major industrial metals 


mineral resources. It must be said in 


Gate in Center. 


It is estimated that a cubic mile of sea water contains 12 billion lb. of magnesium. 
All of the magnesium produced to date from this source has used less than one tenth 
of a cubic mile, and there are some 320 million cubic miles of sea water available 
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except lead and aluminum have risen in much 
the same proportion as the Index of Industrial 
Production. For lead, production has not merely 
failed to rise at this parallel rate; it has, in fact, 
fallen trom about 1,700,000 metric tons in 1927 
to 1,500,000 in 1950, a period in which the 
Index of Industrial has doubled. 
\luminaum presents an opposite picture, having 
trebled its production in that span of time. 
The records of actual production and of in- 
dustrial activity over the past 25 years do not, 
therefore, 


Production 


in themselves provide grounds for 
anticipating an over-all shortage of the impor- 
tant high-tonnage metals in the calculable fu- 
ture; neither do they give that the 
balance maintained. 
The fact acceleration of demand 


assurance 
so far achieved will be 
is that the 


proceeding trom the world-wide urge toward 
improved standards of living is a factor of 
great potential importance, the future strength 
of which cannot be predicted solely from past 
It is fairly safe to assume that for 
some time the percentage increase from this 
higher in the countries outside 


records. 


cause will be 


Table III — Projected Demands, 1950 to 1975, in Thousands of Short Tons 


Paley Forecast to 1975 


Within the period of the next 25 years the 
Paley Commission evidently sees the demand 
accelerating in the other industrial free nations 
at a greater rate than in the United States, but 
even so the consumption of metals per capita 
in the other countries will remain only a frac- 
tion of that in America. 

The anticipated demands for steel, copper, 
zine and lead do not look unreasonable in re- 
lation to the projected increase of 100% in the 
gross national output in the U. S. from 1950 to 
1975. The expected increase by three and four 
times in the consumption of aluminum in the 
U.S. and the rest of the free world in the same 
period is the most striking feature of the table. 


RESOURCES 


What are the resources from which these de- 
mands are to be met? 
First we must consider the mineral reserves 


in the ground. This is a matter on which 


YEAR PorpuLATION Crupr STEEL 


1950 


New Copren New Zine Ni w Leap New ALUMINUM 


Estimates for the United States 


151,000,000 96,800 1,255 1.081 920 
1975 193,000,000 150,000 1.800 1.500 1.200 3,600 
Increase 28% 55% 43% 39% 53% 291% 
Industrial Free Countries (Free Europe, U. K., Canada, Australia, Japan) 
1950 $13,000,000 62,100 1,188 972 743 465* 
1975 186,000,000 104,300 1,720 1,177 2.400* 
Increase 67.6% AD% 63% 415%* 


* Entire free world outside U.S. A. 


the United States than in the U. S. itself, since 
the latter is already so much further advanced. 
The Paley Commission has made an attempt 
to assess the relative magnitudes of the future 
demands from the United States and from the 
rest of the non-Communist world. The 
tion as it is now and as the 
sees it in 1975 - 


situa- 
Commission fore- 
admittedly a long extrapolation 
Table ILL, in which figures 
partly taken from other 
Industrial Free Countries are 
, Without Russia and Russian satellites, 
United Kingdom, Canada, Australia, New Zea- 
land and Japan. It is to be noted that the com- 
bined population of the 


—is summarized in 
of population are 
sources. The 
Europe 


_S. and this group, 
564 million, is only about one quarter of the 
total population of the world, estimated in 1949 
at 2.377 million, but the groups named in the 
table comprise the major consumers of metals. 


serious misapprehension has existed in some 
quarters. There are three categories of reserves: 
A. “Known” or “proven” or “measured” ore, 
the quantity of which has been computed from 
closely spaced drillings. 

B. “Indicated” ore, which has been computed 
from samples and data from sites more widely 
spaced than in (A) with a corresponding de 
crease in precision. 

C. “Inferred” ore, estimated on broad know!l- 
edge of the geological character of a deposit. 

The geologist and mining engineer are prone 
to write of 
without 


“known” or “measured” reserves 
emphasizing the 


though this is safe 


and al 
in mining circles, it may 
misunderstanding when read by others 
not so intimately acquainted with the industry. 


adjective, 


cause 


The tonnage of such proven reserves, if divided 


(Continued on p. 172) 
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RELINGS about current progress — or forward 
F motion — in steelmaking processes depend 
upon point of view. Chemical engineers filled 
with pride of accomplishment in, say, petro- 
leum technology have been known to cite the 
steel industry as the ultimate model of back- 
wardness in these enlightened times. This sort 
of thing could be confusing to Mr. Average 
Citizen, who, having gained considerable re- 
spect for the achievements of chemistry and 
physics since Dec, 8, 1941, now reads in the 
papers about how steel capacity of this country 
has well passed 100 million ingot tons and that 
120 million is the next target number. His 
contusion could be still greater if he happens 
to realize that by far the greater fraction of 
useful product of this enormous tonnage sells 
for a few cents a pound. 

Delivery of the goods in such fashion sug- 
gests that critical friends in the chemical indus- 
try have overlooked something. As a matter of 
fact, experience shows that the non steelmaker 
is inclined to overlook several somethings. First, 
there is that item of a few cents per pound; 
only the village idiot can hold out for a new 
and beautiful process if it costs more to operate 
than existing processes. Despite this, many a 
steelmaker, for refusing to be stampeded by a 
“why don't you do thus and so”, is accused at 
very least of being hopelessly Tory. A further 


METAL PROGRESS, PAGE 74 


Fig. 1 — A Modern 70-Ton Elec- 
tric Furnace at the Los Angeles 
Plant of Bethlehem Steel Co., 
Where Electrics Have Entirely 


Replaced the Openhearths 


item overlooked by facile critics is that the 
suitability of even a given existing process is 
ordinarily determined by factors other than 
simple technology of steelmaking. 

Even though pursuit of these matters may be 
vastly entertaining, such must occupy a sub- 
sidiary position in this discussion, limited to 
steelmaking processes. 


FUNDAMENTAL CONSIDERATIONS 


The fundamental operations of steelmaking 
are so simple in principle, yet the steel plants 
are so vast that it is safest to review the prin- 
ciples briefly. Reduced to minimum words, 
steelmaking consists of acquiring a container 
of liquid made up mostly of the element iron, 
then adjusting its composition to some  pre- 
determined pattern. The first operation, “melt- 
ing’, is physical in nature and is not necessarily 
conducted in the steelmaking unit. The second 
operation, “refining”, is chemical in nature; it 
consists mostly of removing unwanted sub- 
stances by various expedients to the extent re- 
quired in the finished product. 

The reason for repeating the simple fact that 
melting is physical in nature and that refining 
is chemical in nature is that herein lies a useful 
starting point for thinking about how fast steel 
can be made. For the melting operation, a bit 


i 
i 
q 
at 


of reflection produces the conclusion that rate 
of melting is a function only of the rate at 
which heat can be pumped into the charge and 
that this is virtually without limit; the empiri- 
cist can get the idea quickly by connecting a 
flashlight lamp to a house circuit. 

The refining operation, however, is altogether 
different; it consists of a number of simulta- 
neous chemical reactions tor which there is a 
specific rate fixed by nature for each; nothing 
can be done about this. Specific rate is used 
here in the meaning of the physical chemist; 
it says nothing about how fast a given reaction 
will proceed in a given process. The reaction 


of carbon and oxygen in liquid iron — the most 


By JOHN S. MARSH 
Research Engineer, Bethlehem Steel Co. 
Bethlehem, Pa. 


moval proceeds. In basic processes of steel 
making, the product of the silicon reaction is 
removed — effectively participation — by 
strong combination with lime, with the result 


from 


that removal of silicon from the metal is sub- 
stantially Other oxidizable  sub- 
stances distribute themselves between slag and 


complete. 


Steelmaking Processes America 


important of them all — is a case in point; that 
which requires hours in an openhearth furnace 
can be accomplished in minutes in a bessemer 
converter, yet there is evidence that the carbon- 
reaction rate in the conventional converter is 
a fraction of that indicated by the physical 
chemist’s specific rate. 

Although quantitative details are incomplete 
for the various reactions constituting refining, 
there is ample evidence that all are inherently 
much faster than would be suggested by their 
behavior in conventional steelmaking processes. 
This at once implies that the difficulty lies in 
getting reactants together, or in removing re- 
sultants, or in both. All refining reactions in- 
volve oxygen in one way or another; those for 
carbon, silicon, manganese, and phosphorus are 
direct oxidation. Since this is true, it follows 
that rate of supply of oxygen to the reaction 
zone is an important factor. | Possibly it is the 
limiting factor. ) 

In a closed system, reactants and resultants 
tend to establish equilibrium conditions. — If, 
however, the reaction product can be removed 
from participation, the reaction can proceed 
further. The number-one example of this is, 
of course, the carbon reaction, for which the 
product is a gas; the reaction product is re- 
moved from the reaction zone by escape to 


the atmosphere, and the process of carbon re- 


metal in a definite way which depends upon 
composition of metal and slag and upon tem 
perature. And so on. 

APPRAISAL OF STANDARD PROCESSES 


The only point to the foregoing is that it 
provides a basis of judgment of existing steel 
making facilities in terms of how good — or bad 
they are as reaction kettles. If optimum 
economy in steelmaking requires that refining 
is to take the minimum possible time (as may 
be assumed as a first approximation ), mixing 
of slag and metal must be intimate and oxygen 
must be supplied at least as fast as it can be 
consumed, It may be perceived at once that 
the openhearth and the electric furnace are not 
good reaction kettles. Both contain relatively 
deep baths with relatively low ratios of surface 
to volume; diffusion paths of reactants coming 
In fact, in the 


openhearth and in the electric furnace operated 


in from the outside are long. 


under oxidizing conditions, refining would be 
an exceedingly slow process were it not for the 
stirring action produced by gas bubbles from 
the carbon reaction. A king-sized version of the 
kitchen blender, capable of extended service 


at steelmaking conditions of temperature and 


corrosion, would be most acceptable. Hf oxygen 
supply were the only factor to be considered, 
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Choice of Steelmaking Process 


it would be hard to improve upon the bessemer 
converter as a reaction vessel; the converter, 
however, is not well adapted to slag manipu- 
lation and it has other limitations. 

The three processes — openhearth, electric 
and bessemer — account for substantially all 
ingot capacity, with the openhearth process far 
in the lead in the United States. Each exists 
in acid and basic versions; thus, there are six 
possibilities. However, the choice is far from 
arbitrary; each has its advantages and its lim- 
itations. If the product is to be steel of phos- 
phorus and sulphur ranges ordinarily specified 
for wrought grades, the acid processes cannot 
make large tonnages, because there simply is 
not enough raw material of suitable purity. 
This is as true of acid bessemer practice as it 
is of acid openhearth and acid electric. 

Steelmaking in America consumes nearly 
equal fractions of scrap and pig iron and, 
is very well known, by far the greatest fraction 
of total iron units is consumed by basic open- 
hearths. Many plants operate on a mix not far 
from the national average; for such a mix, there 
is no known device better adapted to its task 
than the basic openhearth. The electric furnace 
can do a faster job at melting an all-cold charge, 
but it is incapable of handling large fractions 
of molten pig iron. The bessemer converter is 
without equal for rapid decarburization of hot 
metal, but its scrap-handling ability is limited. 
An obvious trick is to combine operations (du- 
plexing). Thus, a basic openhearth furnace 
may be charged with hot pig and metal decar- 
burized and desiliconized in an acid converter, 
or with scrap and partly blown metal. 

All processes in use today, singly or in any 
combination, are batch in nature which, on 
general principles, is likely to give our friend 
the chemical engineer the horrors. The steel- 
maker must agree that the continuous processes 
of the chemical industry are so intellectually 
satisfying that he would be delighted to do 
some serious planning if the chemical wizards 
would provide materials of construction capable 
of withstanding the combined attack of tem 
peratures in the neighborhood of 2900° F. and 
ever-present iron oxide, Perhaps some substance 
will be found that is resistant enough, abun- 
dant enough, and cheap enough — but the odds 
are not attractive. The only apparent solution 
to the immediate problem of supplying addi- 
tional capacity appears to be through making 
the most of existing processes and this is pre- 


cisely what the industry is doing. 
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In this country, effort is naturally mostly 


concentrated on the basic openhe arth furnace, 
although electric furnace operators are also 
very active. Principally in Europe, there is 
activity in exploring the possibilities of basic 
bessemer operation, largely but not solely be- 
cause of their abundance of high- phosphorus 
ore. The principal disadvantage of a conven- 
tional bessemer operation, either acid or basic, 
as we see it is that it cannot produce steels of 
low enough nitrogen and phosphorus content 
for applications requiring high ductility. Bes- 
semer himself pointed the way years ago, so 
far as nitrogen is concerned, by noting that iron 
could be blown with oxygen, steam, other oxi- 
dizing gases, or mixtures, as well as by air blast. 
By using such mixtures, by control of steel 
temperature and interval operation in basic 
converters, and by special dephosphorization, 
steels are now being produced in Europe that 
would be difficult to distinguish from the open- 
hearth product, and this is an excellent example 
of the fact that selection of a process is not 
arbitrary — the choice here, as is often true, is 
dictated by the raw materials available. How- 
ever, again because of raw materials, the basic 
bessemer process is no factor in America and 
this state of nonexistence is likely to continue. 
In some instances it is the product that deter- 
mines the steelmaking process; for one example, 
only the electric furnace is suitable for the 
making of highly alloyed steels. For another, 
the basic ope nhearth is like ly to be most suit- 
able for the making of “low-everything” sheet 
steel because of its ability to handle cha rges 
predominantly of hot me tal, which dilute those 
residual elements which are often a problem 
with high-scrap charges. The tendency to use 
a specific process for a specific product, how- 
ever, was much stronger a few years ago than 
it is today; for example, electric furnaces are 
now making openhearth grades and basic open- 
hearths are making acid bessemer grades. 
Again, resulphurized screw stock, once an ex- 
clusive bessemer product, is now produced 
substantial tonnage in basic openhearths. 


ECONOMICAL STEELMAKING MEANS 
FAST MELTING 


Such adaptability is commercially advanta- 
geous, but is a minor factor in accounting for 
sharply increased productivity of the last few 
vears. Much of the additional capacity is 
ascribable to entirely new melting facilities, 
but another large part has resulted from im- 
proved operation of existing facilities. 
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The outstanding feature of recently improved 
operation is the now-keen appreciation of steel- 
makers for the fact that fast steelmaking means 
fast melting. Electric furnaces are being 
equipped with bigger and bigger transformers 
for just this purpose: to an outsider this might 
seem an obvious thing to do, but the operators 
know from bitter experience that higher volt- 
ages and currents are not to be slapped on 
carelessly. More spectacular, at least to this 
observer, are advances in openhearth operation. 
Not so many years ago, 12-hr. heats at a cost 
of over 5,000,000 B.t.u. per ton were common. 
Now there are whole shops averaging 8-hr. 
heats with heat consumption under 3,000,000. 
Individual furnaces have operated for a month 
with an average fuel consumption of a trifle 
over 2,400,000 B.t.u.; on the basis of theoretical 
requirement of 1,000,000 B.t.u. as the nearest 
round number for the conventional scrap plus 
hot metal charges, this means a thermal effi- 
ciency in the neighborhood of 40%. As thermal 
engines go, this is not at all bad and is vastly 
different from the 15 or 18% that used to be 
talked about as a sort of natural top. 

No single item is responsible for this im- 
provement. It has been a matter of putting 
together a number of things; most of them are 
in the direction of facilitating delivery of ade- 
quate quantities of heat at high temperatures. 
Several years ago, oxygen-enriched flames were 
ballvhooed as the answer to all melting prob- 
lems; however, it is now widely realized that 
the gain from such a use of oxygen is highest 
in a furnace that is not or cannot be operated 
at top efficiency on air. The over-all effect is 
of sharpened awareness of the potentialities of 
the conventionally operated furnaces. It is not 
intended to imply that flame enrichment is 
never really justified. Furnaces exist from which 
larger heats are required than can be melted 
satisfactorily with existing regenerator capacity; 
oxygen enables the production of more steel 
under the circumstances than could be obtained 
in any other way. 

POSSIBLE FUTURE IMPROVEMENTS 

Since the openhearth — is nearly < 
years old, it is permissible to ee why 
has taken so long to accomplish what has “ n 
accomplished and to speculate upon the things 
to be accomplished. The student of its hiscory 
must be impressed by the dominantly empiric ‘al 
nature of its deve lopme nt and by the fact that 
tradition and whim, rather than reason, have 


often been the tools of the designer. 


Perhaps 


Progress in Technology 


as good an explanation as any is that steel 
making was an art, with little interchange of 
information among its artists and artisans. The 
steelmaker did the best he could with what he 
had and, considering what he had, it is not 
especially surprising that there was consider 
able witch doctoring. A half century was to 
pass before there was real opportunity to at- 
tempt to apply the principles of mechanics and 
physics and chemistry in any organized fashion. 
Even then, progress was slow, there was no 
such thing as beaker experiments which could 
be translated to terms of full-scale operation. 
Furthermore, the steelmaker was justifiably 
after all, the investigators had 
and sometimes still have —some rather naive 
notions on the facts of steelmaking life. The 
situation has changed sharply within recent 
years; the steelmaker is eager for technologic 
improvement and technologists are likely to 
have a much more adequate understanding of 
his problems. 


suspicious; 


The distance to be covered by existing proc- 
esses is suggested by the best thermal efficien 
cies of today, say 40% 


' for the openhearth and 
70% for the electric. 


Considering the unalter 
able thermodynamic fact that a regenerative 
furnace cannot operate at 100% efficiency, it is 
safe to say that both are better than halfway 
toward their goals. This means that furthes 
improvement is to be expected, but to no earth 
shaking extent. 

The physical and chemical requirements of 
steelmaking are now well enough known to 
rough out mental schemes fof the future. The 
inherent appeal of the converter principle as a 
high-speed refiner inevitably looms large in 
such thoughts; experiments in this direction are 
under way, but such is not the only possible 
Any sensible six-year-old would turn 
the job over to one of his Spi we ( 


course. 
Cadet acquaint 
ances with full confidence that superatomic 
energy under control of a couple of push 
buttons can produce supersteel in great abun 
He may be right, at that! Meanwhile 
with both economy and conservation demand 
ing that a large fraction of total iron units be 
obtained from scrap, it is difficult to avoid the 
conclusion that the basic openhearth furnace 


dance. 


occupies top position among tonnage steel pro 
ducers for any reason other than that it truly 
belongs there. Those seeking to improve its 
performance, or that of other existing processes 
are evidently in no immediate danger of tech 
nologic unemployment. 
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Object Plane 


Objective 


I IS A LONG cry from the days when some wag 
presented the late Albert Sauveur with a 
picture of a ginger snap and asked for an inter- 
pretation on the basis that it represented the 
microstructure of steel, and it is almost as long 
a cry from the days when many of us mistook 
polishing marks and ete ‘hing pits for inclusions. 
Gone is the time when a simple micrograph at 
50 or 100 diameters would tell us all we hoped 
to know about metal structure. Let us examine 
the present status of metal microscopy to see 
where we are, where we are going, and where 
we hope to go. 

In such an examination we must bear in 
mind the true objective, namely, to learn how 
discrete particles of matter are located in rela- 
tion to each other to produce a microstructure 
having specific properties. Many tools are used 
in conjunction with the microscope in_ this 
search for knowledge. Some of these are acces- 
sory to microscopy (for example, the electro- 
Ivtic cell), others are accessory to the reasoning 
(for example, the X-ray and the Wheatstone 
bridge for measuring electrical conductivity), 
but in this survey we will restrict ourselves 
essentially to microscopy and things directly 
related thereto. 

First, let us look at the instrument itself. 
Improvements in light source, lenses, support- 
ing and manipulating mechanisms are obvious, 
but less obvious are some of the techniques 
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Fig. 1—(Left) Optical Path for 
Phase Contrast Microscopy. Vig. 2 
(Below)—The Same Field at 2500» 
of Austenite in Stainless Steel; Left 
Is Under Ordinary Illumination; 
Right Is Under Phase Contrast 


which could not have been developed until 
such improvements had been made. 

Phase contrast microscopy is a case in point. 
The phase contrast microscope has long been 
used in the examination of transparent mate- 
rials in medical and biological fields. It has 
only recently been adapted to the examination 
of opaque objects — in particular, metals. Fig- 
ure | shows the optical system. The essence 
thereof is the annular stop at A, and the phase 
annulus at A”. The annular stop gives a hollow 
cone of light, and the image resulting from the 
condensing, focusing, reflecting and projecting 
system is superimposed on the phase annulus 
plate at A”. The annulus carried by this phase 
plate has been coated with MgF» so that the 
direct light from the hollow cone which passes 
through it is advanced by a quarter wave length 
over the scattered light transmitted by the rest 
of the plate. This phase change of a quarter 
of a wave length results in major intensity dif- 
ferences in the image and corresponds to either 
small differences in level or variations in optical 
properties of the surface. In the usual metal- 
lurgical microscope, differences in level are not 
well brought out but the phase microscope 
produces shading so that good contrast can be 
obtained with differences in surface level of as 
little as 250 A. Figure 2 shows austenitic stain- 
less steel with ordinary and phase contrast tech- 
niques. The photographs speak for themselves. 
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With ordinary technique one might interpret 
grain boundaries and twin boundaries to be 
cracks. 


That these are not cracks is obvious 
from the phase contrast picture. 


Let us consider another development in the 
instrument. 


The use of reflecting objectives is 
vy. It is 
only recently that this principle has been used 
microscopy, 


° an old and honored practice in telescopy. 


primarily because it was not 
q needed. As precision in observing phase changes 
and equilibrium conditions became more im- 


portant, the need to examine metal specimens 
at elevated temperatures became apparent. 


Obviously, one cannot approach a red-hot sur- 
face closely with a glass or quartz objective 
without damage to the objective. Nor can one 
keep the necessary film of oil on a hot metal 
specimen. With the reflector, the distance from 
the specimen can be increased approximately 
tenfold. For example, to obtain a useful mag- 
nification of 500 with an S8-mm., 0.5 N. A. 
objective lens, that lens must be brought to 
approximately 1.5 mm. from the specimen, 
whereas the reflecting objective with the same 
or even higher useful magnification limit can 
be about 15 mm. 


from the work. This extra 
working distance allows quartz or glass-shielded 
construction for keeping the specimen at a high 
temperature without unduly heating the reflec- 
tor. Figure 3 ' More- 
easily adjusted 
for changes in tube length or differences in op- 
tical path produced by glass or quartz windows. 

Work in this country with the instrument in 
question has been limited, but in 1949 Keohane 


diagrams such a system. 


over, reflecting objectives are 


in Britain reported on the oxidation of molyb- 
denum up to white heat using reflecting micro- 
scopes without loss of definition, and in 1951 
Dewhirst and Olney, also in Britain, reported 
their work on the grain structure of iron and 
steel at temperatures up to 1830° F. using the 
same system. Figure 4 shows steel at 1740° F, 
and iron at 1350° F. In view of the great efforts 


made to retain high-temperature structures at 
room temperature so that they may be exam- 
it is obvious that this tool is invaluable 


ined, 


and it is more than surprising that we, in this 
country, have not made greater use of it. It 
requires little gazing into the crystal ball — or 
shall we say the reflecting mirror — to predict 
a flood of such work in the next decade. 

The ultraviolet microscope, used as early as 
1900 for biological work, was not applied for 
metallography until 1926, when F. F. Lucas re- 
designed it as a metallurgical microscope. — It 
showed great promise as a research tool, but 
since its monochromatic optical system was 
designed for a single wave length of light 
2750 .\), the difficulty in focusing with invisible 
light precluded its widespread use. 
cently, 


More re- 
Vilella, using an ultraviolet objective 
designed so that the two wave lengths, 
(5460 A) and ultraviolet (3650 A), are simulta- 
neously in focus, has obtained resolution, flat- 
ness, and depth of field superior to the best 
obtainable by visible light. The dichromatic 
properties of the objective make it possible to 
focus a specimen using a green filter with as- 


Philadel 


Trea 
green 


*Presented at “Sauveur Night” of the 
phia Chapter @, March 28, 1952 


By AUGUSTUS B. KINZEL, President, Union Carbide and Carbon Research Laboratories 
and Vice-President, Electro-Metallurgical Co., New York 
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Color Metallography 


Vertical! contour lines in Fig. 5 at 

Mlumnator right outline the projections 

surance that it will also be of the copper-tin compound 
in focus with a filter trans- and antimony-tin com- 
mitting at 3650 A. The re- rtrcing| pound. This method can 
flecting objectives, on the Otjective aA ; IS detect differences in level 
other hand, being achro- ‘ , of approximately 5000 A, 
matic over both the visible ." | / 4 and in 1950 Tolansky in 
and ultraviolet spectra, may / England reported on an 
be focused with any de- / es interference microscope 
sired wave length of visible Strip figure utilizing a multiple-beam 
light and the exposure then Heater, ] Quartz technique which detects 

made with ultraviolet light Ps variations in level of ap- 


of any wave length (in- 


cluding the extremely short 
ones) with a possible two- 
fold gain in resolution over 
visible light. 

Still another develop- 
ment in instrumentation is 
worthy of mention. We are 


all familiar with interfer- Fig. 3— Arrangement of Reflect- 
ing Objective so Lenses Are at a 
Safe Distance From Hot Sample 


ence bands produced by 
minor but precise differ- 
ences in effective length of 
light paths. Two optical flats pressed together, 
when viewed with monochromatic light, show 
straight but equally spaced fringes representing 
a small but constant distance of separation. 
If either of the flats is not optically true, the 
fringes will be irregular because of varying dis- 
tance of separation. If we press an optical flat 
on a metal specimen and view the specimen 
with monochromatic light, we see similar 
fringes. When the specimen is smooth the 
fringes are widely spaced. When the specimen 
surface is irregular the ‘y are closely spaced and 
wavy. The effect may be enhanced by a coat- 
ing of silver on the lower surface of the optical 
flat, in such a way that half the light is trans- 
mitted and half reflected. In practice, the 
specimen is set on a stage and carries such an 
optical flat. Figure 5 at left shows a specimen 
of babbitt metal viewed with the ordinary mi- 
croscope. With the interference microscope the 


Fig. 4 — Microscopy at High Tempera 
ture as Used by Dewhirst and Olney 
to Show Grain Structure. Left is steel 
at 1740° F., right is iron at 1350° F. 


Thermocouple 


Vacuum or 
/nert Atmosphere 


proximé 25 A. 

Color metallography with 
and without polarized light, 
while not a new develop- 
ment in instrumentation, is 
just now coming into its 
own because of the avail- 
ability of color film which 
can be processed in the 
average photographic lab- 
oratory. The techniques 
involved have been fre- 
quently described, and it is sufficient here to 
say that change in color with change in polari- 
zation (using crossed nicols) is invaluable in 
identifying particular constituents such as non- 
metallic inclusions which have some transpar- 
ency and are freque ntly anisotropic. 

Graphite and certain carbides and silicides 
are particularly susceptible to this method of 
examination, and Fig. 6 shows the silicon (dark 
gray), calcium disilicide (flesh-colored ), and 
iron disilicide (lavender) with ordinary light, 
and Fig. 7 the same field with calcium disilicide 
as two crystals, one red and the other blue, 
when viewed with polarized light. 

These techniques are in constant use in our 
own laboratories and in many others and will 


certainly be widely used in the near future. 
Specimen Preparation — No matter how good 

the instrument or the special technique of its 

use, the image can be no better than the sur- 


g. 5 — Left ls Babbitt Metal as It Appears Under O1 
dinary Ilumination; Right Shows Contour Lines Rep 
resenting Projections of the Cu-Sn and the Sb-Sn Com- 
pounds as Brought Out by Interference Microscopy 


N 
N 
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Fig. 6 — Ordinary Light Shows Dark 
Gray Silicon, Flesh-Colored Calcium 
Disilicide, and Lavender Iron Disilicide 


face being viewed. 


Thus, a word is in order 
with respect to specimen preparation. Electro- 
lytic polishing, introduced and first reported by 
Jacquet in France in 1935, is now in fairly wide 
use; smooth, scratch-free surfaces can be pre- 
pared by anodic attack in a fluid electrolyte on 
specimens previously polished mechanically to 
optimum degree. Its only disadvantage lies in 
the possibility of removing inclusions by attack 
or of bringing them out in bold relief if there 
is no solution. 


REFINEMENTS IN POLISHING TECHNIQUES 


While the basis of metallography lies in etch- 
ing to secure relief, certain relief effects are 
bothersome and may obscure interpretation. 
These can be avoided by using diamond dust 
following the regular metallographic polish. 
Diamond dust of 1 micron maximum particle 
size is sprinkled on a Selvyt fabric-covered 
wheel and held there by paraffin oil. Any fine 
scratches left by the diamond dust are removed 
by a brief polish on a cloth-covered wheel 
carrying gamma alumina powder prepared by 
calcining — a preparation commonly known as 
“Linde B Alumina”. 

As to mechanical polishing, no one as vet 
has conceived of a satisfactory method. There 
is a real need for a cutting abrasive approach- 
ing the proportion of diamond dust but more 
readily available —a need that will doubtless 
be met in the foreseeable future. 

One new idea —taper-section polishing 
actually increases the useful magnification by 


as much as 25-fold. In this novel non-optical 


Differentiation of Carbides and Silicides in Calcium-Silicon Alloy by Color 


Fig. 7 — In the Same Field Under Polar- 
ized Light Calcium Disilicide Appears 
as Two Crystals, One Red, One Blu 


method the specimen is cut at a small, pre 
determined angle instead of perpendicular to 
the surface. The increase in magnification 
along a line in the plane of the angle normal 
to the apex of the solid angle is measured by 
the cosecant of the angle of taper — that is, a 
cut of 5° 43° gives a tenfold magnification along 
such a line but no magnification at right angles 
thereto, It is generally advisable to put a 
protective coating on the specimen approxi- 
mating the same hardness as the specimen and 
have the angle cut through that coating. The 
method may also be used to study protective 
coatings themselves, and to obtain microhard- 
ness values close to the surface. Figure 8 on 
the next page shows the groove between two 
copper grains as brought out by taper-section 
polishing. Note the jog in the grain boundary 
This groove is actually 5000 A across and only 
TOOA deep. 

Etching as well as polishing techniques are 
being developed to uncover true structural de- 
tails and avoid false structures or artifacts. 
Electrolytic etches, both anodic and cathodic, 
can be adjusted by variation of operating po- 
Heat tinting 
and oxidizing reagents produce staining rather 


tential to show true conditions 


than etching eflects; here again, control of con- 
ditions and degree of staining permit study of 
the true effect. Deposition of metallic films 
such as copper, silver or mercury is an old art 
that is being developed to a science and de- 
serves much further study; it should find exten 
sive application in the investigation of early 
stages of precipitation phenomena, where minor 


differences in composition or strain (affecting 


JANUARY 1953, PAGE 


S| 


vs, 
j 
4 
|| 


METAL PROGRESS; PAGE 82 


Techniques for Electron Microscopy 


the solution potential of the metal) will result 
in different degrees of staining or metallic film 
deposition, 

The recent widely used method of cathodic 
etching by gas ion discharge 
deserves special mention, for 
it can reveal greater struc- 


Fig. 8 — Taper-Sectioning Gives 
Tenfold Magnification in One 


techniques, particularly for direct examination 
of the metal surface. How this will be done 
we do not know, but as researchers we can be 
reasonably sure that it will be done. 

The electron microscope is particularly 
adapted to study colloidally dispersed particles 
or thin grain-boundary films, 
and we may well expect it 
to shed light on such phe- 


tural detail. Here atoms are Direction. Note groove 5000 A nomena as temper brittleness 
actually removed from the wide and 7004 deep at cop- in steels, the effect of boron 
specimen by the ion current per grain boundary (Perryman) on hardenability, and the pro- 


of the glow discharge, which 
is preferably carried out in 
argon at something less than 
30 microns pressure. Usually 


duction of fine-grained and 
abnormal steels by addition 
of aluminum. 

That the electron micro- 


discharges are 3000 to 12,000 
volts with ion currents of 5 to 
20 milliamp. While tedious, 
the results usually are well 
worth the trouble. 

Electron Microscope — ‘The 
most spectacular recent de- 
velopment in microscopy has 
been the electron microscope. So much has 
been written about this that we may take it 
for granted that the basic principles are under- 
stood. Briefly, the electron beam serves as a 
light beam. It is refracted and reflected by 
virtue of electromagnetic fields which serve the 
same function as normal mirrors and lenses 
serve with respect to light. It gets its useful- 
ness from the shortness of the wave length. 
The limit of the resolution of the light micro- 
scope with a wave length of about 5000 A is 
1750 A; that of the ultraviolet microscope with 
quartz optics and a wave length of about 2500 
A is about 800 A; that of the electron micro- 
scope with an effective wave length of about 
0.05 A under average conditions is about LOO A, 
and under ideal conditions 20 A or perhaps 
even 10 A with selected test objects. Even 
200 A resolution is ten times that of the best 
optical systems. 

As yet we have not used its full resolving 
power in metallography because of limitations 
in preparing specimens and replicas. With 
present techniques the electron beam must be 
used with transparencies, obtained by making 
very thin replicas of the surface. These tech- 
niques are being constantly improved and | 
would refer to this years Howe Memorial 
Lecture as illustrative of recent progress. Many 
fine electron micrographs have been shown in 
recent metallographic exhibits at the ASM’s 
National Metal Congress and Exposition. 

In the next decade we can also expect new 


scope is a powerful research 
tool has been amply demon- 
strated by results already ob- 
tained on age hardening of 
aluminum-copper alloys, on 
chromium carbide precipita- 
tion in stainless steel, carbide 
particles and transformation 
structures in steels, and resolution of the iso- 
thermal transformation products in eutectoid 
steel at the knee of the S-curve. The last- 
mentioned products, formerly called “nodular 
troostite”, have been shown to be fine pearlite 
with a minimum lamellar spacing of about 
300 A — well below the limit of resolution of 
the light microscope. 

Application of electron microscopy to parti- 
cles extracted from metal specimens is a field 
in itself but a most useful means of furthering 
our knowledge. The same techniques have 
been applied to nodules of graphite in nodular 
iron, carbides of chromium, vanadium, and 
molybdenum in heat treated steels, nickel 
boride in nickel-bearing alloys, complex car- 
hides of the M¢C type in the titanium, colum- 
bium, or tantalum-bearing austenitic stainless 
steels, iron-chromium oxide high- 
chromium steel. 

These techniques have also been used for 
the isolation and determination of sigma phase 
in stainless steels and of a newly discovered 
iron-molybdenum-chromium compound in aus- 
tenitic steels which is almost indistinguishable 
from sigma phase by other means. In this way 
we have been able to produce working equi- 
librium diagrams of complex alloy systems, in 
particular the stainless steels containing carbon, 
chromium, nitrogen, nickel, manganese, cobalt, 
molybdenum, vanadium, columbium, and tung- 
sten; the cobalt-chromium-base alloys (Stellite 
alloys) with carbon, tungsten, molybdenum, 
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A. B. Kinzel is a metals engineer who speaks with authority 
on a wide range of subjects. In addition to metallography, his 
published papers and lectures deal with testing of metals, weld 
ing; metallurgy and physical chemistry of steelmaking, com 


position, phivsic al properties and uses of alloy steels and ferro 


Division, 


nickel and iron; and the nickel-base alloys 
(Hastelloys) containing molybdenum, 
mium, silicon, carbon, and boron. 
Summary and Prognostications — Several new 
tools for 


chro- 


microscopy have been described 
Each of these advances is behind 
us and it only remains for us to put them to 
sufficiently general use. The merits speak for 
themselves so that we can readily predict that 
such general use will result in a relatively few 
vears. 


herein. 


In particular, the reflecting microscope 
could be used in conjunction with a sequence 
moving picture camera to actually observe pre- 
cipitation phenomena or phase changes not 
involving large local volume changes. 

\t present, with the optical microscope, the 
limit of resolution with visible light is about 
2000 A, with ultraviolet light about 1000 A, and 
with the electron microscope about 100 A. The 
order of magnitude of the lamellar spacing of 
the finest pearlite is about 1000 A — that is, 
several hundred atoms — and the smallest stable 
crystal nucleus that we would expect to occur 
in a metal would also comprise a group of 
several hundred atoms. To resolve such par- 
ticles, a limit of resolution of some 10 to 20 A 
is necessarv, and this is not far from the 100 A 
now available — particularly when we remem 
ber that the electron microscope is capable of 
giving such resolution and that it is only our 
failure to solve the problems of sample prepa- 
ration which sets the limit. 

With the tools already available or readily 
foreseeable. the metallographer, in the not too 
distant future, should be able to examine all 
structures resulting from precipitation — and 
transformation reactions in alloys. But our 


thinking must not stop at this point. New 


alloys; and even applied mechanics. 
of these fields 
an A.B. from Columbia University (1919), a general engineer 
ing degree from M.1.T. (1921), and a D. Met. Eng. (1922) and 
D.Sc. (1933) from University of Nancy in France 
with the Union Carbide organization since 1926. Dr. Kinzel has 
headed many important committees of the A.S.M., and other 
technical societies. 
bell Memorial Lecture of the A.S.M. (1947), the Adams Lee 
ture (1944) and the Samuel Wylie Miller Memorial Medal ot 
the A.W.S. (1947) 
A.I.M.E. (1952). 
ernment in various technical capacities on the War Production 
Board, the Enemy Branch of the Foreign Economic Administra 
tion, and the War Metallurgy Committee. 


He holds patents in many 
Kinzel’s solid educational background includes 


He has been 
Honors include presentation of the Camp- 


and the Howe Lecture of the Lron and Steel 
During the war he served the Gov 


The use of radio- 


tools are on the horizon. 


active tracers in microscopy is a case in point. 
The techniques have already been used at low 
magnifications. The replica system would seem 
to be particularly advantageous in such a field. 
Already much progress has been made with 
auto-radiographic films on histological speci- 
mens, and work on similar treatment of repli- 
cas is under way. These emulsions would be 
chemically activated by emanations from the 
Other work conceives of 
incorporation of fluorescent materials in the 
replicas, and these, too, would be activated by 
the tracers. 


radioactive tracers. 


We have come a long way since the early 
difficult vears when Albert Sauveur brought 
metallography to a high state of art. Professor 
Sauveur thought of himself primarily as a 
metallographer, and we of the Union Carbide & 
Carbon Research Laboratories and the Electro 
Metallurgical Co. feel a great debt to him and 
still believe that the microscope is the most 
important single tool to help in the under- 
standing of metals.* Advances in’ metallo- 
graphic techniques will go on, and the gap 
between the crystal and the atom, as it were, 
will be ever narrowed. By using this new 
knowledge we will be able to realize more fully 
the strength, ductility and toughness that are 


inherent in our metallic materials. Se 


*One of the most famous metallographers of our time 
José \ ilella, made his initial reputation at our laboratories, 
and William Forgeng, another of such famous metallog 
raphers, is now in charge of our metallographic laboratory 
Others of our staff to whom [| would particularly like to 
express appreciation are Arthur Lytle, director of research 
Walter Crafts, associate director of research, and David 


Swan, assistant director of research, Union Carbide and 


Carbon Research Laboratories 
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EnGiumM, the Netherlands, and the Grand 

Duchy of Luxembourg, called together 
“Benelux”, possess, in the heavy iron and steel 
industry, outputs and capacities given in Tables 
I to TIL. It will be seen that most of the pro- 
ducing industry is in Belgium and the Grand 
Duchy of Luxembourg, which have in fact 
been merged in an economic union with a 
common export policy since 1922. 

Raw Materials — Belgium has coal deposits 
of its own, Coking coal has been produced in 
the Campine basin, and, during the past 20 
years, the heavy industry has built its own 
coking plants to meet blast furnace require- 
ments. The Netherlands also has its own 
coking coal and coke ovens. On the other 
hand, Luxembourg industry, having no coal 
deposits and no coking plants, is dependent 
upon imports of these materials from Germany, 
Belgium and the Netherlands. 

The basis of the heavy iron and steel industry 


in the B-L. economic union is the iron ore de- 
posits of French Lorraine and the deposits 
located in the Grand Duchy (an extension of 
the French ore field). The use of the basic 
bessemer process was indeed determined by 
these deposits of high-phosphorus iron ores, 
originally called “minettes”. The Lorraine ores 
are rather low in iron content, and give much 
fines and flue dust, but are highly reducible. 

Belgium has no iron deposits within its own 
borders except in the extreme southern part, 
where some siliceous ore is located at Halanzy. 

In Luxembourg, the western deposits are 


mainly siliceous and the eastern mainly calca- 


reous. Their iron content is 26 to 32%, and 
this is inferior to the French minette ores of 
Likewise, the 
silica content of Luxembourg ores is higher 


the Briey basin in Lorraine, 


and for that reason it is more economical to 
run an acid burden in the blast furnace. 

For blast furnace smelting, Belgian steel- 
works now use mainly calcareous or basic min- 
ette ores from France, with an addition of 
siliceous ores from Luxembourg to correct the 
index of basicity to an average ratio CaO/SiO 

1.5 in the slag. To enrich the burden, high- 
grade magnetite from Sweden may be used. 
The trend in recent vears has been to produce 
the maximum amount of pig iron with the 
minimum of coke. Hence the use of very large 
quantities of scrap in blast furnaces. 

Annual production of Thomas pig iron is 
consistently slightly higher than the total out- 
put of Thomas steel. This is a condition which 
differs from the steel industry in the United 


Table I — Net Tons Pig Iron and Ferro-Alloys Produced in 1951 


Buast Furnaces 

LOCALITY 
EXISTING 

BLAST 
Belgium 52 49 
Luxembourg 32 27 
B-L, Economic Union S4 76 
Netherlands 3 3 


TOTAL 


Propuction (Tons or 2000 Le. 


THOMAS 
Pic 


246,000 5.099.000 5.345.001 
3.451.000 3.481.000 
246.000 S.580.000 8.826.000 


577.000 577.000 
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By ACHILLE G. LEFEBVRE, Professor, Polytechnic Institute of Mons, Belgium 


States, where the blast furnaces had on Jan. 1, 
1951, a total capacity of 72,500,000 net tons of 
pig iron and ferro-allovs, as against a total ca- 
pacity of 104,500,000 net tons of crude steel 
(openhearth, bessemer, electric and castings). 

Rehabilitation of Plants — Equipment of the 
steelmaking industry somehow remained more 
or less intact throughout the second world war, 
but after the war steel companies completed 
programs of modernization and re-equipment, 


Steel Manufacture 


the principal aims of which were as follows 
In the blast furnace departments: 
A. Rebuilding 


larger capacity of 400 to 500 tons daily, with 


individual furnaces to the 


an iron vield of about 32% on poor ores. 
B. Construction of ore dressing plants for 


crushing, screening, sizing and sintering the 


B. Construction of oxygen plants for oxygen 
enrichment of the air blast into bottom-blown 
basic converters. 

In the openhearth steelworks, developments 
slow there have been Increases 


were somec 


in furnace capacity. In Belgium the serap 
process is used exclusively, but the scarcity of 
good melting scrap limits production. In most 
openhearth steelworks, fuel oil was substituted 


for producer gas or coke oven gas. 


‘in the Benelux 


Regi 


In the electric steel departments progress, 


again, is slow. Belgium and Luxembourg have 
no large electric steelworks, because they have 
no water power resources like France and Italy 
which can produce low-cost electricity It 
might be mentioned that several of the large 


works use the basic electric furnace in duplex 


fine ores by rotary kilns or sin- 


tering in Greenawalt or Dwight- Table Il — Production and Capacity for Crude Steel (Net Tons) 


LLlovd machines, feeding the sin- ; 
ESTIMATED 


1953 


Propuction 


Pen Cent 
Won DS 


SPACTTY 


1951 ( 
PRODUCTION Jan 


APACITY 
1, 1952 


tering plants with blast furnace 
flue 


LocaLiry 
content, 52 to 


dust) (iron 


iron ore fines (about 3 
Igium 5.516.000 
Luxembourg 3.393 000 


Netherlands 610.000 


Total 
World 


O00 2.33 6.064 000 
3.582.000 1.44 3.529.000 
640.000 26 SS2.000 


iron with poor ores), and some- 
times purple ore and mill scale. 

C. In Belgium 
Netherlands 


plants were required to prov ide 


and in the 
9 519.000 


230.512.000 


10.009. 000 
248.531.000 


1.03 
100.00 


10.475.000 


coking 
266.233 000 


also new 


adequate supplies of metallurgi- 
Fable I — Crude Steel by Process, 1951 
cal coke for the blast furnace. 


Additions were made to power 


THOMAS 


Stations supplying one or more Bessemen) | 


works, for better utilization of 
Belgium 


Luxembourg 
Economic 
steelworks: Union 
Netherlands 
World 


$5.39 


coke oven and blast furnace gas 
nearly LOO.09 


In the Thomas (basic besse- 


mer 


\. Increasing the capacity ot \ 
15.0% 


the mixers and converters, 
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Benelux Modernization Program 


with the Thomas converter to increase the out- 
put of special steels. 


Such steelworks are in- 
creasing their furnace and transformer capacity, 

Recently, an important steel plant near Char- 
leroi, spe cializing in the rolling of plates, has 
ordered from the Pittsburgh Lectromelt Fur- 
nace Corp. an electric are furnace with swing- 
ing roof having a diameter of 24 ft. 
capacity of 140 tons — 
world. 


and 
among the largest in the 
The A.C.E.C. Charleroi will supply the 
electrical equipment, including a transformer 
of 30,000 kva. The electrical demands of this 
one furnace have posed a special problem for 
both the generating network and the manufac- 
turer of the electrical equipment. 

In steel foundries, high-frequency furnaces 
are being installed for the manufacture of high- 
alloy castings. 

In the rolling mill departments, moderniza- 
tion and re-equipment have proven to be the 


Table IV — Production of Finished Steel; Net Tons in 1951 


products in the 
sheets, strip and skelp) reached 53% of the total 
production of hot rolled products (39,500,000 
net tons out of a total of 74,800,000). 


United States (plates, coils, 


IMPROVEMENTS IN PROCESSES AND 
QUALITY 


As pointed out above, a large amount of the 
crude steel produced in Belgium and Luxem- 
bourg is steel manufactured in Thomas plants, 
the phosphorus content of the minette ores in 
the blast furnace burden making the pig iron 
particularly suitable for the 
process. 


bessemer 
This process accounts for 85% of the 
Belgian steel production and nearly 100% of 
the Luxembourg production. (See Table IIL.) 
Under “normal” economic conditions it has the 
lowest production costs. 


basic 


The proble m of continuously improving the 
quality of Thomas steel is the first important 
specific and vital problem which has emerged 


Wire Rops 
SHAPES 


LOCALITY STRIP, 


Belgium 

Luxembourg 
B-L, Keonomic 

Netherlands 


2,564,000 
2. 047,000 


1.694.000 
131,000 


2.125.000 
324.000 


1.611.000 
144,000 


PLATES 
SHERTS 


TOTAL 
Hor Workep 
PropuctTs 


FLAT Propucts 
IN PERCENTAGI 


SEMI- 
Propucts 


246.000 1.503.000 37.69% 
304.000 2.783.000 15.49 
550,000 7.286.000 29.1% 

22 000 191.000 66.09 


most important and most expensive part of the 
entire program. 


Increased emphasis on flat products caused 
the large steel companies to install new rolling 
mills with the help of experienced American 
constructors — Mesta, United, Conti- 
nental, Mackintosh-Hemphill. These included 
blooming, slabbing and four-high plate mills, 
a semicontinuous hot strip mill, a Steckel mill. 
a Morgan wire-rod mill, 


Morgan, 


continuous mills for 
wire and hoops, and a cold reduction mill to 
feed an electrolytic tinning line. 


The Ferblatil Cy plant near Liege 
manufacturing’ tin-plate, 


Belgium, 
now has the 
tinuous electrolytic line on the continent. 
a model of its ‘kind. 

These 


first con- 
It is 


rolling mills have increased the 
percentage of flat products in relatien to total 
rolled products Table The 
proportion of flat products in the total steel 
output will increase by about half and reach 
40% in the near future. In comparison, it may 
be stated that in 1950 the production of flat 


new 


as shown in 
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Methods have 
developed on an industrial scale since the war. 

Among the new ideas and the different solu- 
tions which have brought economic and _ tech- 
nical improvements we should note: 


A, 


during the past 20 vears. 


Preparation of blast furnace charges by 


more general use of ore 


crushing, screening, 
sizing and sintering of fines in order to smelt 
a more suitable The use of crushed, 


screened ores and the addition of agglomerates 


burden. 
in the blast furnace charge provide more 
homogeneous burden and lead to sizable 
creases in the vield. An important outcome ot 
this technique is lowered coke consumption, 
reaching 350 to 450 Ib. per ton of pig iron in 
some steel plants. 

B. A pig iron of better physical and chem- 
ical qualities has been produced by desulphuri- 
zation and refining operations after smelting in 
the blast furnace. 

With a burden composed mostly of minette 
ores, the analysis of basic pig iron tapped from 
the blast furnace will fall within the following 
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limits: silicon, 0.30 to 0.45%; manganese, 0.60 to 
O.SO% ; phosphorus, L.SO to 2.00%; sulphur, 0.10 
to O.OS. 

Desuphurization of this liquid pig iron is 
now carried out in the ladle in all the Thomas 
steelworks of Belgium and Luxembourg, as 

° well as in France, the Saar and Germany, by 


using 


carbonate which 
is sold under the tradename “Special Heavy 
Soda Ash M”. In addition to the chemical re- 
actions which reduce the sulphur content. to 
less than 0.04%, this treatment with NaoCO, 
has a powerful cleansing action, thanks to the 
stirring effect of the rapid evolution of carbon 


commercial sodium 


dioxide gas. The treated liquid pig iron is thus 
made more fluid and its steelmaking quality 
is improved. 


C. Content of phosphorus and nitrogen 


the two harmful elements in basic bessemer 


steel — has been lowered. 


In the conventional operation of bottom- 
blown converters with air blast the average 
basic bessemer steel will contain 0.06% phos- 
phorus and 0.015 to 0.020% nitrogen. 


These 


are residuals, after some interesting and rather 
complex chemical reactions 


have taken place between the 


various constituents of pig iron 
and air (21% Os, 79% Nae) at 
the existing high temperatures 


Better Quality in Basic Bessemer 


of iron it is necessary to stop blowing when 
phosphorus is about 0.06%. 


Two facts are well known, first that the 
phosphorus reaction 
P.O; 5 Fe heat 


is a very exothermic reaction, and is thus pro 
moted at a lower temperature. 

Second, that the nitrogen content of the bath 
increases with the temperature. Saturation of 
nitrogen at different temperatures is as follows: 

0.0445° No at 1560" C. 
0.0476% No at 1665" C. 
0.0510% Nz at 1750° C, 

The practical problem therefore is to balance 
the two effects, phosphorus must be eliminated 
but its oxidation generates so much heat that 
undesirable nitrogen is absorbed from the air 
blast. An obvious solution would be to “after 
blow” with pure oxygen, but would it not be 
far too expensive? 

An alternative of keeping the temperature 
down was tried in the years between the two 


Fig. 1 — Log of Operations of a Typical 
Thomas Converter. Temperatures are shown 
alongside the curve Note expanded scale 
(right) for oxygen and nitrogen contents 


in the converter. Now let us 9 
examine briefly these chemical 
reactions. 

The impurities of the liquid 
pig iron, poured into the con- 4a 


verter with burnt lime and a 
little scrap, are oxidized in the 
converter in the following or- 
der: Silicon, 


manganese, Car- 


bon, phosphorus. 
This is illustrated by the var 
ious curves shown in Fig. | 


Since the equilibrium constant 


ae 
| Fe] (ZMnO 
(ZFeO) 
I | In| > a 
decreases as temperature in- q 
creases, some Thanganese Goes 
back to the bath toward the = 
end of the blow when temper- 4 
4 ature rises sharply during the / 


“overblow” ( period CDEF on 
This 


manganese from the slag acts 


the time scale in Fig. 1) 


as a deoxidizer: 
Min < Fe 


To avoid oxidation and loss 


\InO 
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Oxygen for Thomas Steel 


dp 


wars by application of the so- 
called steel process. , 
which added pure iron ore, 
rolling mill scale and serap 
during the overblowing pe- 
riod. This gave rimming 
“HPN Thomas steels” with 
sulphur less than 0.035%, 
phosphorus about 0.040%, and 
nitrogen 0.012% 


This was a step in the right 


¢ 


direction, so in the postwar period experiments 
were undertaken by the National Bureau of 
Metallurgical Research (Centre National de 
Recherches Metallurgiques, C.N.R.M.) under 
direction of Prof. Pierre Coheur of Liege. Ex- 
tensive studies were made by different. steel- 
works in the Liege and Charleroi Basins and in 
Luxembourg to ascertain the optimum condi- 
tions for eliminating phosphorus and nitrogen. 
briefly described by M. 

Coheur in his contribution to the World Metal- 
lurgical Congress sponsored last year by the 
American Society for Metals, a paper published 
by Metal Progress in October 1951, 

By blowing with oxygen-enriched air (25% 
oxygen, 72% 


The studies were 


nitrogen), or even by blowing 
with a mixture of oxygen and steam instead 
of air, and by using a second soda slag, it is 
now possible to get on a large industrial scale 
basic bessemer steels with exceptionally low 
phosphorus (0.03% or lower) and also low 
nitrogen (0.008% and lower ). 

The physical properties — especially the due- 
tility — of these Thomas steels produce “dl by the 
combined “second soda slag plus oxygen” meth- 
od are much improved, and as good as those of 
normal openhearth steels, either basic or acid. 

Several Belgian and Luxembourg steelworks 
are now being equipped with oxygen plants of 
100 to 150 tons daily production to use oxygen- 
These 
new oxygen plants, entailing very high capital 
expe nditure, will start at the beginning of 1953 
to produce the first “oxygen Thomas steels”. 


enriched air in this way on a large scale. 


THE LOW-SHAFT FURNACE 


In view of future possible shortages of high- 


grade raw materials — good coking coal or 
metallurgical coke and good lump ores or 
agglomerates — for increased pig iron produc- 
tion in large, modern blast furnaces, a consid- 
erable interest is being directed toward the 


use of lower grade tuels (such as poorly 
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coking or noncoking coals ) 
and inferior fine ores. These 
would produce pig iron in a 
furnace with a shorter shaft 
blast and oxygen-enriched air 
to get a lower temperature at 
furnace top and to produce 
gas with a relatively high 
thermal value. 

In 1951, with the approval 
of the Organization for Euro- 
pean Economic Cooperation 
(O.E.E.C.), a directing com- 
mittee for international research on low-shaft 
blast furnaces was appointed, composed of rep- 
resentatives of seven countries, Austria, Bel- 
gium, France, Greece, Italy, Luxembourg, and 
the Netherlands. Battelle Memorial Institute of 
Columbus is also a member of this committee. 

Henri Malcor, the President of 
(Research Institute of the Steel Industry of 
France), is chairman of this committee. — Its 
scientific management is the responsibility of 
the C.N.R.M. Liege (in the person of Pierre 
Coheur). Financial assistance is also given by 
the Belgian ganization I.R.S.1.A. 
(Institut pour TEncouragement de la Recherche 
Scientifique dans lIndustrie et Agriculture). 

The “international” 


research or 


low-shaft furnace for an 
output of SO tons a day has been designed and 
is now being built near a large steel plant in 
Ougrée-Liege, which already has an oxygen 
plant. This pilot furnace will be ready for op 


eration 1953. 
SUMMARY 


The researches carried out in these recent 
vears and their considerable results, having 
large industrial possibilities, are due to the 
C.N.R.M., which has united in a common effort 
the research work of all the Belgian and 
Luxembourg steelworks. 

It must also be pointed out that the achieve- 
ments and the prosperity of the heavy steel 
industry in Belgium and Luxembourg can be 
attributed entirely to the initiative of private 
enterprise. 

Belgium, the Netherlands and Luxembourg 
are now integrated with three other countries 
France, Germany and Italy, in the coal and 
steel community known popularly as the Schu- 


man Plan. It is certainly to be hoped that the 


High Authority of the Schuman Plan may in 
the future 
which may paralyze this necessary freedom of 
private enterprise. 


impose no controls or restrictions 


METAL 


a 


IT ORDER to give a clear idea of the vicissitudes 
of the Italian metallurgical industry, it is 
necessary to sketch the prewar situation. Sche- 
matically it is shown in Fig. 1. In 1938 Italy 
produced 2,640,000 tons (of 2000 Ib.) of steel, 
1,100,000 tons of pig iron, 33,000 tons of alumi- 
num, 46,000 tons of lead, 37,500 tons of zinc 
and 2500 tons of mercury, Supporting this in 
dustry we could mine only 1,080,000 tons of 
iron ore, 550,000 tons of iron pyrite. We were 
very short of fuel, mining only 1,550,000 tons 
of coal and lignite, and requiring us to import 
about ten times that (14,300,000 tons ), much to 
the detriment of our trade balance. 

The importance of metallurgy to the Italian 
economy is measured by the fact that the iron 
and steel industry employs about 60,000 men, 
but — more important — supplies the mechan- 
ical industry and its 600,000 workers, 

War Damage — World War IL destroyed 
about one third of our national wealth; metal- 
lurgical works at the end of the war could pro 
duce less than one sixth the prewar amount. 

Postwar recovery was hampered by many 
circumstances. In the first place, we find the 
practical disappearance of our merchant fleet, 
tremendous damage to communications, and 
destruction of bridges — even the complete re- 
moval of some railroad lines. In the second 
place, the political and economic setting of 
Europe looked very uncertain. 


Nevertheless, we did what we could with 


what we had. Welding was the prime tool, 
and was used widely for such things as repair 
ing irreplaceable machines and reassembling 
mill machinery broken by dynamiting. Emer- 
gency repairs thus put the less damaged plants 
back into production. In that period we seri 
ously lacked) concrete reimforcing rod, iron 
sheets and tin-plate, all of which were costly. 

Furthermore, the pressure of our population 
(one of the densest of the world, reaching 
nearly 400 inhabitants per square mile) and 
acute widespread unemployment, fictitious em 
ployment of a lot of workmen who remained 
in the works because of social and political pres 
sures without actually producing anything, the 
reduction of public revenue to about one tenth 
of that before the war, political troubles and the 
disorganization of the whole structure of the 
State — all these have had serious influences on 
the reconstruction program. 

At the same time, the purchasing power of 
MmOney fell to about one fiftieth of its value be 
fore the war. The time lag between devalua 
tion and rise of wages caused social troubles, 


which often took a political turn, suc h as occu 
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Reconstruction in Italy 


pation of factories and the expulsion of executive 
personnel disliked by the laboring men. 

Hence it was that the first positive program for 
reconstruction of the Italian metallurgical industry 
did not appear until late in 1948. A prime fact to 
reckon with was that the per capita consumption 
of steel is very low — 130 Ib. in 1938 — in com- 
parison with 830 Ib. in the U.S.A., 580 Ib. in Great 
Britain, and 350 Ib. in France. It was fairly safe 
to assume, therefore, that Italy would match the 
expected expansion of the world’s steel industry, 
namely double every 20 years. 

As a result of such considerations, a steel pro- 
duction of 3,850,000 tons was scheduled as a goal 
to be reached in 1953, and rebuilding programs 
were proportioned according to this figure. 

Our prewar iron and steel industry was based 
mainly on scrap remelting, primarily because such 
plants were more economical than integrated 
plants. Many little openhearth and electric steel 
works existed, often connected with small rolling 
mills, forging shops and mechanical industries. 
In those times, foreign scrap supply presented no 
difficulties, but after the war, steelmaking countries 
all over the world had to utilize their own scrap 
and even competed for foreign scrap. 

It was therefore impossible to rebuild an Italian 
iron and steel industry depending mainly on scrap 


Fig. 1 — Annual Production of lron Ore, 
Pig Iron and Steel in Italy Since 1900 
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imports, but on the basis of past experience 
the amount of raw materials available at 
home could be evaluated as follows (in tons 
of resulting steel ): 


Scrap recovered from machining 
and steelmaking operations 
Scrap recovered by collection 


1.050.000 tons 


and dismantling 100,000 
Various iron ores 600,000 
Pyrite cinders 500,000 

totaling 1, 100,000, and 


corresponding to iron for about — 550,000 


Total 2 000,000 tons 


In order to integrate our requirements for 
a 1953 production of 3,850,000 tons, iron for 
1,850,000 tons of steel must be imported, 
either as scrap or ore, 

While this amount of scrap might be se- 
cured abroad, it would be wise to build plans 
which can produce steel from ore. As shown 
by the map, Fig. 2, there are fine deposits of 
ore in the Mediterranean basin, geograph- 
ically very near our projected blast furnaces. 
These plants are on the west coast, except 
the two small furnaces at Aosta in the north 
which are near a good magnetite deposit. 
Reserves of these deposits are fairly high, 
extending to several centuries at the antici- 
pated rates of production. (See Table 1.) 

It is therefore very logical to base the new 
Italian iron and steel industry upon such 
nearby deposits. 

Fuel — Italy has had to import all its cok- 
ing coal and most of the fuel used for do- 
mestic and manufacturing purposes. This 
has been a burden for our iron and steel in- 
dustry, but it is counterbalanced by the fact 
that other countries of Europe — though 
having cheaper coal because they have the 
mines — must also use local ores which, be 
ing much poorer, require high fuel consump- 
tion. European blast furnaces use 1900. to 
2100 Ib. of coke per ton of pig iron produced. 
Alternatively they can import rich ores from 
distant deposits. 

In Italy, which is near to rich ore deposits, 
coke consumption is about 1600 Ib. per ton 
of pig iron (and it is hoped that this figure 
can be decreased). This difference in coke 
consumption largely counterbalances the cost 
of coal transported from greater distances. 

But, fortunately, a new source of heat en 
ergy was discovered in Italy three years ago, 
namely, natural gas. 

As far as purely thermal uses are con- 
cerned, we have now proved to our own sat- 
istaction that it is possible to substitute 
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coal As to reduction by 
methane instead of coke, the problem is under 
study; its solution is for the future and will 
have, if any, a gradual application. 


methane for ore 


iron and 
steel industry, therefore, while based on a con 


The reconstruction of the Italian 


siderable amount of foreign raw materials se- 
cured at fair prices, turned itself toward the 
concentration of works into a 
smaller number of plants, with up-to-date 


equipment, and designing these new plants so 


the destroved 


that they may produce steel either from scrap 
or from ore in the most economical manner ac- 
cording to market conditions. The present 
main problem is to produce at costs equal to 
those of other steel-producing countries, in or- 
der to avoid the harm which costly materials 
would do to our mechanical industries. 

the 
modernization of our iron and steel industry are 


The most remarkable achievements in 


undoubtedly the major integrated plants, which 


Table I — Iron Ore Reserves of Mediterranean Basin 


COUNTRY Snort Tons | IRON CONTENT 


Spain 
Spanish Morocco 
French Moroc« 0 


50,000,000 
65,000,000 


50 to 52% 
62 to 65 
15 to 50 


Algeria $00,000,000 50 to 55 
Tunis 100,000,000 50 to 55 
Italy 40,000,000 45 to 55 
Yugoslavia 700,000,000 50 


are now being reconstructed or expanded 
toward the following annual production: 

Bagnoli (near Naples) — 440,000 short tons 
of pig iron and 400,000 tons of steel billets, 
bars, and small rolled products. 

Piombino (midway between Rome and 
- 275,000 tons of pig iron and 300,000 
tons of steel, consisting principally of rails and 
railroad materials. 


Genoa ) 


Cornigliano (Genoa) — 475,000 tons of pig 
iron and 650,000 tons of steel plate, strip and 
sheet. The ultimate aim is to produce 1,100,000 
tons of steel. 

At the Bagnoli plant the steelworks has been 
put again into operation, Ww ith four 60-ton open 
hearth 30-ton 
converters, blooming and 6-in. billet mill; a 


furnaces, four basic bessemer 
continuous rod mill will be put in operation. 
At Piombino a new steel plant is under con 
struction, with three 150-ton openhearth fur 
naces, a new 45-in. blooming mill, and a 
remarkably modernized rail mill. 
The Societa Dalmine, which produces yearly 


about 260.000 tons of seamless tubes by the 


Modernization of Steel Industry 


Mannesmann process, has improved its works 
as follows: Steel ingots are now press-punched 
instead of roll-pierced, and then passed through 
the skew rolling mill, thus securing tubes of 
uniform wall thickness. All the reheating fur 
naces have been replaced by the rotating-hearth 
tvpe, methane heated, fully mechanized and 
automatically controlled, thus obtaining consid 
erable economy and a greater uniformity, 

The old steel department of Torre Annunziata 
has been discontinued, but the plant is being 
equipped with up-to-date facilities for wire 
drawing, rope making, and wire products man 
ufacturing. The steel department and rolling 
mills of Bolzaneto have been closed, as well as 
the rolling mills of Voltri and of Sestri 

The most remarkable progress has undoubt 
edly Finsider steelworks of 
Cornigliano, which will be described in greater 


been at the new 


detail, because it illustrates the world-wide ey 
olution in the manufacture of steel sheet, from 
manual operations up to continuous rolling 
mills. The over-all result of this evolution is 


striking, as is well known 


Fig. 2— Map Showing Principal Ore 
and Coke Resources and Movements 


to Steel Centers of Postwar Europe 
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Nonferrous Metals and Alloy Steels 


Steel sheet, which 25 years ago comprised 
less than 30% of total rolled production, has 
now risen to 55%. Cold rolled sheet, which in 
1925 cost twice as much as rolled bar, costs 
now about 20% more than bar. 

The new Cornigliano plant is planned so 
as to market this product at a low price. To 
do this only a large, integrated, modern plant 
will suffice. Construction of such a plant, which 
was planned in 1937, was already in an ad- 
vanced stage in 1943. During the last years of 
the war, however, it was dismantled and 
most of the equipment taken away. Now 
it has been rebuilt with American help. 


Figure 3 shows the laudable recovery of 
nonferrous production in Italy since the black 
days of 1945. Generally spe ‘aking, we are about 


at the same place we were at the beginning of 
World War IL. 

In the production of alloy steels, first mention 
should be made of Societa Cogne, where pro- 
duction is concentrated on high quality and 
alloy steels. It receives most of the HECESSALY 
ore from a local magnetite mine. Pig iron is 
produced by blast furnaces and electric fur- 
naces. The steelworks consists of acid bessemer 
converters, acid electric furnaces and a_half- 


Table If — Data for Openhearths on Natural Gas 


Portions of the plant as it appeared late IreM 100% Gas 80% Gas, 20% On 

in October 1952 are shown in the half Aisi ale 611 609 

tone on page S89. Average heat 34 tons 33.9 tons 
Located at a suburb near the pro Total production 20.762 ions 20,654 tons 

tected harbor of Genoa, the plant is well Time per heat 6 hr., 1S min, 5 hr., 45 min. 

situated to receive ocean-borne raw ma Production per hr. 4 tons 2.8 tons 


terials and to ship products over the na 


wide by 6500 ft. long. Nearby rough 
ground furnished the necessary 6,500,000 cu. vd. 
of earth and rock, and at the same time was 
smoothed out to accommodate a previously 
planned housing project for plant personnel 
and others. 

At the present time the plant contains a 
56-oven coke plant with appropriate means of 
byproduct recovery; two blast furnaces each of 
600-ton daily capac ity (one now in = ration ): 
five 200-ton openhe arth furnaces, a 2 2-high, re 
versing, slabbing mill; a universal rolling mill, 
t-high, for plates 11S in. wide; six continuous 
t-high mills for hot rolled sheet with all neces- 
sary auxiliaries, Speed of the latter mill will be 
about 2000 ft. per min. and its over-all length 
is about | km. (3280 ft.). In the cold finishing 
department will be found a 4-stand continuous 
mill for producing SO-in. sheet and tin plate at 
65 tons per hr; a 4-high reversing stand for 
sheets 40 in, wide, a continuous pickling line, 
annealing furnaces, and tinning and galvaniz- 
ing departments. 

It is anticipated that construction will be so 
far advanced by the early spring of 1953 that 
most departments will be in operation, and 
de live ‘Ty ot hot rolle d coils or cold rolled sheets 
of various finishes can start. 

The general effect of such reconstruction and 
new production can as vet only be indicated, 
as shown by the dotted extension of the top- 
most line in Fig. 1. 
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Firing with 80% gas, 20% oil uses 2.6% more heat units 
tional railway system. The site itself was per ton of steel than when using 100% 


shoreline, back filled for an area 5000 ft. 1,740,000 and 4,620,000 B.t.u. per short ton. 


gas, respectively 


dozen high-frequency induction furnaces, one 
of which handles 10-ton heats. Total pig iron 
production amounts to 175,000 short tons and 
steel production equals 330,000 tons yearly. 

Terni steelworks, which was built more than 
60 years ago for producing armor plate, ord- 
nance and projectiles, was badly damaged in 
the war and is now completing reconstruction. 
It will turn out quality steels and irons from 
electric furnaces. Noteworthy is the trans 
former iron sheet produced. 

This steelworks has long used oxygen tor 
refining; it is received under pressure through 
a pipeline from a neighboring plant. Total 
steel production has been brought to 155,000 
tons vearly. 

SIAC (formerly Ansaldo) Steelworks is also 
turning from war production to quality steel 
along lines similar to those just mentioned 
Particularly they specialize in the manufacture 
of high-elastic- limit steels, forgings and special 
castings. 

The Societa Hssa-Viola, which shortly before 
the war had started the production of special 
and stainless sheets, has fully resumed. This 
plant also employs oxvgen for refining steel and 
obtaining low-carbon stainless steels. The Fab 
brica Italiana Tubi, which also suffered heavy 
damage, has now brought its production up to 
double that before the war, production of tubes 


being now on the order of 27,500 tons vearly 
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To give an idea of the impor 
4 tance natural gas has acquired tor 
i Italian economy, it is sufficient to 
say that present production ca- 
pacity will replace 75% of the coal 
words, 


importations, In other 


the savings that could be made 
by full 


methane 


utilization of available 
would equal 30° of the 
deficit in the Italian trade balance 
for the vear 1951. 

As soon as the first well 


came into production, Dalmine 


gas 


steelworks started its experimental 
] use for openhearth furnaces, using 
gas compressed in cylinders, with 
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Use of Natural Gas in Italy — After many 
attempts dating from remote times, and a series 
of unsuccessful that have been drilled 
since World War I, the first Italian well gave 
out natural gas at the high pressure of 170 


wells 


atmospheres near Piacenza, some 40 
Milan. 


intensified, and geological and 


miles 
southeast of Drilling operations were 
immediately 
geophysical surveys were extended to the sur- 
rounding areas. 

A total of more than 50 wells have already 
been drilled in this area, and nearly 1000 miles 
of pipeline laid, conveying methane to the 
The 
pipeline net will soon measure 3000 miles, link- 
ing consumers in all Northern Italy to zones of 
production. 


industrial areas throughout Lombardy. 


Gas horizons have also been established in 
the Marche (Central Italy 


near Ravenna (east of Bologna); promising 


and, verv recently, 


surveys are also reported in Sicily. 

Actual production is at present 160 million 
cu.ft. daily; the wells now in operation have a 
daily capacity of four and a half times that fig 
ure. Present methane consumption by Various 
industries is as follows: 


Metallurgical 25% 
Textile 15 
Chemical 
Automotive 14 
Ceramics 6 
Domestic 
Others 21 


of Mer- 
1933 to 
scale 


such success that a pipeline was 
quickly laid. Now the whole plant 
is operated with methane as fuel, 
consumption in 1951 being 1990 
million cu.ft. Data on openhearth 
heats using 100% natural gas as 
fuel, and 20% oil, SO% gas as fuel, 
are shown in Table Il on the opposite page. 

Iron and Steel Foundries — Similarly to con- 
ditions in other Italian industries, clementary 
reorganization and repairs were the major im 
mediate postwar problems. Wide moderniza 
tion with installation of appropriate mechanical 
Since 1949 the 
mean increase in productivity has been about 
30% 


60,000 tons of plain steel castings per year, 


aids has occurred since 1947. 


about 525,000 tons of iron castings and 

Nodular iron is now produced in 15 of our 
foundries Recent research work has indic ated 
the possibility of using porous agglomerations 
of magnesium chips for the inoculant, instead 
of the more usual and more expensive magne 
One 
years commercial experience with this modifi 


sium-nickel or magnesium-copper alloys. 


cation was reported to the International 
Foundry Congress at Atlantic City (May 1952) 
by C. Longaretti and M. Noris 

Applied Research 
currence in the field of research is the setting 
up, in 1948, of the Istituto Siderurgico “Fin 


sider’, 


\ most outstanding oc 


which is engaged in carrying out the 
following activities for the group of steel com 
panies in this Ralian combine 

\. Selection and professional training of 
technicians with the purpose of improving the 
technical staffs of the main steclmnaking com 
panies. Selection of students is made upon the 
results of spec ial psychological and technical 


(Continued on p 176 
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r REVIEWING PROGRESS in the aluminum indus- 
try, it is interesting to look back some 50 
years and see where the aluminum industry 
stood at the turn of the century. Substantial 
progress had then been made during the first 
decade of commercial operation of Charles 
Martin Hall's electrolytic process for producing 
aluminum. By 1900 the annual production of 
aluminum in the United States and Canada 
had risen from about 100 Ib. to 5,000,000 Ib.: 
aluminum pig, once quoted dollars per 
pound, was selling for around 33¢ per Ib. 

Now project yourself rapidly about half a 
century: With the return to a peacetime econ 
omy after World War Il, what had once been 
a search for markets became a clamor for alu- 
minum. The industry began to speak of pro- 
duction in terms of tons instead of pounds. The 
Korean “incident” and plans for defense stimu 
lated a new program of governmental planning. 
United States’ production in the year 1952 has 
been hampered by water-power shortages but 
the estimates call for almost 1,000,000 tons. In 
1954, the annual production should reach 
1,500,000 tons... Canadian production for 1952 
is estimated at about 475,000 tons and plans 
call for 600,000 tons in 1954. 


METAL PROGRESS, PAGE 94 


Fig. 1 — Alcoa’s New Home Office Build- 
ing Nearing Completion in Pittsburgh 
This 410-ft. skyscraper of lightweight 
construction is sheathed with aluminum 
panels finished with a gray anodic coat 
ing and fitted with aluminum windows 


Progress 


While it appears at present that a large part 
of this production will be taken for defense 
requirements, nevertheless civilian applications 
will consume a substantial volume. Aside from 
availability and industry's increased familiarity 
with aluminum, the growing demand has been 
further stimulated by the realization that some- 
time in the not-too-distant future, the use of 
competing nonferrous metals such as copper 
and zine will be restricted by increasing costs 
and limited reserves. Although this future of 
scarcity may be further off than some people 
have thought, nevertheless many industries are 
planning and working toward the time when 
economic considerations will dictate the use of 
aluminum in numerous new fields. 

Plant Expansions — These large increases in 
aluminum production have required, of course, 
large blocks of power. Until recent years this 
demand has only been met by hydro-electric 
stations. The use of gas-fueled diesel engines 
started a decade ago, and there is now building 
in Rockdale, Texas, a steam-powered plant sup- 
plied with lignite fuel mined nearby. This 
latter development contemplates the partial 
carbonization of the lignite to a char which will 


fire the boilers, with tar being recovered as a 
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valuable byproduct. Some of the heavy tars 
may be found suitable in the production of 
anodes for the aluminum pots. 

The industry is also looking toward Canada 
with its wealth of undeveloped water power. 
The Aluminum Co. of Canada ( Aluminium, 
Ltd.) has under construction a large integrated 
operation at Kitimat, British Columbia, which 
will have access to the Pacific Ocean through 
Douglas Channel. Initially this calls for the 
installation of 450,000 hp. with opportunity for 
a future expansion up to four times this size. 
Alcoa has done the preliminary engineering on 
the Taiyva project in Alaska, which calls for the 
eventual installation of two power houses, each 


the Aluminum 


Industry 


with a capacity of SOO,000 hp. Actual construc- 
tion of the project, however, awaits authoriza- 
tion by both Canada and the United States. 

The growth of the industry is evidenced 
further by the trend toward the use of larger 
production units. Most of the electrolytic re- 
duction cells now employ a current of about 
50,000 amp., but there are a limited number in 
use which operate at loads up to about 100,000 
amp. Use of the Séderberg electrode is con- 
tinuing to develop, for there are certain obvious 
advantages in using a single, big, self-baking 
anode rather than many prebaked anodes in 
the larger cells. 


IMPROVED PRODUCTS 


The aluminum industry today, in view of 
the numerous new applications for its product, 
is thinking in larger terms in many directions 
The aluminum smelters used to turn out their 
metal in the form of 50-lb. pig. Now pigs as 
large as 1500 Ib. are being cast; they pack more 
economically in freight cars and in general are 
less costly to handle. Some mills are regu- 
larly casting 7000-Ib. ingots for rolling, and in- 


gots weighing up to 10,000 Ib. have been made 


The aircraft industry is continually demand 
ing larger sized extrusions and press forgings 
Most of the construction is for the military, and 
the U.S. Air Force has initiated a building pro 
gram for large presses to help provide the nec 
essary parts and units for these large airplanes 
These presses are of such a size that the indus 
trv could scarcely afford, at this time, to install 
them to meet purely civilian demand. To a 
large extent, therefore, these presses are being 
paid for by the Government, with members of 
the industry installing and operating them 

\ large extrusion press of German construc 
tion is now being erected at Lafayette, Ind 
and has a capacity of 13,200 tons. A 1500-ton 
stretcher for straightening the extrusions is also 
being installed at the same works. The 
program includes the building of 20,000-ton, 
12,000-ton and S8000-ton extrusion presses for 
operation by the industry. 

For the production of large forgings, an 
18,000-ton press was installed at Grafton, Mass 
several vears ago and a 15,000-ton press is now 
in operation at Cleveland (Fig. 3). Two 
50,000-ton, three 35,000-ton, and two 25,000-ton 
presses are in the blueprint and building stage 

The aircraft industry is also using tapered 
sheet and plate in large sizes for wing construc 
tion, and a new rolling mill especially designed 
for this is being installed at Davenport, lowa 

The use of large press forgings, extrusions 
and tapered sheet and plate should offer air 
craft builders a number of advantages for the 
large planes which are to be built. Ultimately 
there should be a reduction in cost resulting 
Structurally, the 
use of press forgings should reduce the number 


from saving time and labor. 


of parts and joints, welds, rivets, bolts, nuts and 
other fastenings, not only saving weight but 
giving smoother, streamlined surfaces with all 
the accompany ing advantages of increased 
plane performance. Eventually, the availability 
of this equipment should lead to the wider 
application of aluminum for structural parts 
particularly in the transportation field 

Strong Aluminum Alloys — Improved alloys 
have been most important in aircraft construc 
tion. There, high-strength, heat treatable alloys 
have their most important applications. Where 
extreme lightness and adequate strength were 
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Alloys Important to Aircraft 


the objective, the aluminum alloys 14S and 24S 
held the field during World War Il. However, 
in 1943 a new and stronger alloy of basically 
different composition was introduced, named 
“Alcoa 75S”. it contains aluminum, zine, mag- 
nesium and copper as its chief components. Its 
use has gradually extended, and 75S is now 
being consumed in substantial amounts in air- 
craft construction in the form of sheet, plate, 
extrusions and forgings. 

Even relatively small increases in’ strength 
are highly valued in aircraft design if they 
carry no penalty in added weight. A new ma- 
terial based on the Al-Zn-Mg-Cu system is now 
in the experimental evaluation stage. This 
alloy, NA7SS, has about 10% greater strength 
than 75S, while the other mechanical properties 
are about the same. Although no large use of 
this material is anticipated at the moment, there 
are places in aircraft design where it should 
present advantages. 

In the general structural field such as in 
land and marine transportation, alloys of lower 
strength which do not require such pre- 
cise treatment seem to have become the 
acceptable standard. 


In making this product, tiny flake-like alumi- 
num particles are compressed and the compacts 
consolidated by heat and pressure. Extruded 


test bars having the composition of commercial 


aluminum (2S) have shown (Table I) interesting 
properties at room temperature and at 600° F. 
These figures for 600° F. are not changed ap- 
preciably by heating for periods at least as long 
as 1000 hr. Under different conditions of man- 
ufacture, products can be made with higher 
strengths or lower elongation, for example 
23,000 psi. tensile with an elongation of 3% at 
a temperature of 600° F. 


FABRICATION METHODS 


During the postwar period, impressive prog- 
ress has been made in joining methods and this 
has been an important factor in finding new 
uses for aluminum. 

The development of a noncorrosive soldering 
flux adapted for use on automatic machinery 
led to the large-scale manufacture of electric 
light bulbs with aluminum bases. This same 
flux has so simplified the soldering of aluminum 


Table I — Tensile Properties of (28) Aluminum 


Powder-Metallurgy Products 


Powder Metallurgy — Until recently, 
little use has been made of aluminum in 
the production of articles by powder met- 
allurgy techniques. The late LW. Kempt 
reported in 1940 that aluminum powder 
mixed with other metal powders such as 


copper, zinc and magnesium could be 


PROPERTY Ar 70° F. 
1000 Hr 
Fensile strength, psi. 36,000 16,000 16,000 
Yield strength, psi. 24,000 14.000 14,000 
Elongation 16% 17% 


600° F. ror 


formed into compacts and then consoli- 
dated and alloyed by heat and pressure. Such 

process, however, offered no particular ad- 
vantage over well-developed die-casting pro- 
cedures for making small aluminum articles of 
close dimensional tolerances. 

\ recent Swiss process, instead of making 
powder into finished parts, makes ingot, bar 
or slab stock for further processing by such 
techniques as forging, and rolling. 
As outlined in an article by J. P. Lyle, Jr. in 
last month’s Metal Progress, the ‘se products 
have unique properties, particularly at elevated 
temperatures. The nonreducible oxide on alu- 
minum powder, which was something of an 
obstacle in’ conventional powder metallurgy 
techniques, turns out to be a positive advan- 
tage. The films and particles of oxide in this 
product are not reduced at elevated tempera 
tures nor do they form a solid solution: their 
presence gives stable properties and good 
sistance to creep at moderate temperatures. 
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that aluminum parts are being used in many 
types of apparatus and other applications 
where they would not formerly have been 
considered satisfactory. 

Although insulated and covered aluminum 
conductors have been produced to a limited 
extent for many vears, it was not until after 
World War II that this application became a 
large one. Today, marked economies are 
found in the use of aluminum wiring in build- 
ings and factories, in secondary distribution 
systems, and in a large variety of special appli- 
cations Where electrical insulation or protective 
coverings are required, Special consideration 
must be given to a suitable, but readily avail- 
able, technique in the assembly of sound and 
permanent electrical connections. 

An increased use of aluminum in radiators 
and heat exchangers should follow the com- 
mercial introduction of a new type of brazing 
sheet. This is a clad product with a good 
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brazing alloy on one side of 
while the 
“alelad” protection by an alloy facing having 
the proper electrolytic potenti: il. 

Welding with an inert- 


a 38 alloy core, 
other side of the core is given 


gas shield such as 
argon is not a postwar development. However, 
its use has increased greatly in recent vears. 
This process eliminates air and flux, with their 
moisture contents, from the welding area; 
sounder welds can be produced. Aluminum 
alloys containing 3 to 5% magnesium offer 
special advantages, because strong welds can 
be made having little tendency toward crack- 
ing. Both the filler wire and the plate to be 
welded are of similar composition and the re- 
sulting weld shows a good combination of 
strength and ductility without any heat treat- 
ment. The construction of welded pressure 
vessels and storage tanks from aluminum- 
magnesium alloy plate should be advanced by 
this development. 

Large rivets of a new alloy with greater 
strength and improved drivability are now 
available for hot driving. 

Plaster Molds — The introduction of torque 
converters in automobile transmissions stimu- 
lated the development of the plaster casting 
Molds made of plaster with con- 
trolled porosity enable the foundryman to make 
aluminum castings of complic: ated design that 
require only a few simple machining opera- 
tions to finish them for use. 


pre CESS. 


The many thin 
blades are cast with such accurate and smooth 
surfaces that they need not be machined.  Pro- 
duction of parts of this type has grown into a 


Marine and Architectural Uses 


large business, and the process is gradually be- 
ing applied to the manufacture of other cast 
parts where smoothness and accuracy of shape 
are essential, 

Transportation on land, sea and air is prov 
ing to be one of the largest fields for old and 
new applications of aluminum. During the 
vear, the new passenger liner $.S. United States 
was finished and made the fastest Atlantic 
crossing on record by a margin of 10 hr. The 
superstructure of the ship contains more than 
1000 tons of aluminum; this is exclusive of 
minor bulkheads, furniture and fixtures. Alto- 
gether the United States contains over 2000 
tons of aluminum, a substantial part of which 
is located topside where it is most effective in 
giving good cruising characteristics. 


* PANELS FOR BUILDING 


Architecture is another field in which the use 
of aluminum is being extended as rapidly as 
the metal supply will permit. A novel idea in 
building construction is its use in light curtain- 
wall construction. The exterior of the building 
is faced with aluminum spandrels either 
wrought or cast, and then backed with a fire- 
proof w all of lightweight concrete. 

A notable example is the new 30-story Alcoa 


office building in the heart of P ittsburgh. This 


Fig. 2— The S.S. United States Being 
Outfitted at the Dock in Newport News 
Much of the superstructure is aluminum 
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Continued Expansion for Aluminum 


building is constructed around a structural steel 
frame and the exterior is completely sheathed 
in aluminum alloy panels which were installed 
complete with their aluminum windows with- 
out the aid of exterior scaffolding or derricks. 
These panels were stamped from sheet clad 
with an aluminum-silicon alloy and_ finished 
with a thick anodic coating which gives them 
a permanent, pleasing gray color. 

This type of construction effects substantial 
savings in structural steel and reduces con- 


struction costs. The same type of wall may be 


Fig. 3 


erected with cast spandrels rather than the 
stamped panels, and also with sheet panels of 
sandwich construction. Aluminum is also find- 
ing extensive use inside buildings in decorative 
and functional applications. 

In the picture just presented of recent ad- 
vances in the aluminum industry there is every 
indication of continued growth in the con- 
This de- 


mand will be stimulated and supported by an 


sumption of this. metal in America. 


ably conducted program of research and devel- 
opment by the producers of aluminum, and a 
large-scale expansion of smelting plants, mills 


and fabrication shops. S 


Press Forging an Aluminum Ingot With 15,000-Ton Press 
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By ARTHUR S. REARDON, Technical Supervisor, Heat Treat Department 
‘CC’ Engineering Industries, Ltd., Sydney, N.S.W., Australia 


English born, Arthur S. Reardon served an appren 
ticeship in toolsmithing before migrating to New South 
Wales, Australia, in 1913. He became leading toolsmith 
and hardener for Clyde Engineering Co., and the first 
Australian member of the A.S.M. (then the American 
Society for Steel Treating) in 1922. He contributed an 
article to one of the very early issues of Metal Progress 
(June 1931) on carburized alloy rivet snaps, derived 
from his experience as leading heat treater with the 
Sydney Harbor Bridge Contract. During World War I 
he was forging and heat treat technician on war supplies 
with General Motors-Holdens-Australia, and toured the 
U.S. to study our practices in those fields for the Com 
monwealth’s Ministry of Munitions. 


Practical Metallurgy, 


Some 20 years ago a department was estab- 
lished to handle the heat treat requirements of 
the ‘C.C. Engineering Industries, Ltd., out- 
standing makers of special machinery and kin- 
dred lines. 


World War IL did Australian 
industry become really conscious of the 
essential part that heat treatment plays in suc- 
cessful manufacturing. 


Production of war ma- 
tériel to overseas specifications and standards 
was delayed at the outset by the lack of both 
furnace equipment and skilled men. The first 
was dealt with efficiently by the Ministry of 
Munitions and the Department of Aircraft 
Production. 


A certain amount of outside work 
was done, but rather in the nature of an oblige- 
ment for firms who had not the necessary 
equipment to do their own. Somewhat prior 
to World War II a complete unit was installed 
for ammonia nitriding and since it was one of 
two plants available for such work in the whole 
of the Continent, it was in continuous service 


The second, even to the present 
time, has never been surmounted; there is still 
a lack of trained men with the necessary skill 
and intelligence to deal with the ever-widening 


throughout the war years. 
field of heat treatment. 


Both opportunities for 
learning and reasonable inducement have been 
lacking, with the result that toolmakers, who 
in small shops had done their own hardening, 


Following the war considerable extension of 
the firm’s business took place, demanding an 
extension of the heat treat department Con 
sideration was also given to the increasing 
necessity for what is known in the United 
States as commercial heat treating. Since the 


and other individuals who also, in their own 
words, “had picked it up”, were doing quite a 


lot of the heat treatment required. 

The results were not always satisfactory, 
although they were usually expensive. 

Of postwar trends, the following account of 
equipment and technique in a large and pro- 
gressive commercial heat treatment shop in 
Australia may be indicative. 


directors were all engineers, they realized that 
more equipment was not the whole answer to 
the problems involved but that trained men 
were of at least equal importance. A number 
of organizations were prepared to build and 
install any type of modern furnace but no 
organization was able to supply trained heat 


JANUARY 1953; PACE 99 


a 
af a 
pis 


Heat Treating in Australia 


METAL 


treaters. That a few such existed was known 
and inducements were offered to attract them 
to the plant. 

The result was that, ultimately, four men 
with a good practical and theoretical back- 
ground were brought together. The fact that 
they are all members of the American Society 
for Metals is an indication of their intelligence 
and knowledge of up-to-date overseas practice. 
With this group as a basis, other men were 
employed who, while having little experience, 
were amenable to training. The @ members 
undertook to teach them both the practice and 
theory of heat treatment and to date the results 
have been very gratifying. 

The next step was to modernize the equip- 
ment. To anticipate commercial requirements 
is not easy. The population of our country is 
still only 8,500,000 people, scattered over an 
area slightly smaller than the U.S.A. Obviously, 
our production quantities would not run into 
very high figures but they would be of an in- 


finite variety. Specialized equipment was out 
of the question; it would never return the 
capital outlay. Apparently, then, it would have 
to be confined to that which could handle 
broad general lines of work, and the “impos- 
sible” jobs would have to depend upon the 
skill, ingenuity and capacity for improvisation 
of our trained men. 

But first, we were convinced that the new 
isothermal treatments were essential if we were 
to handle successfully precision press tooling 
and similar lines. So a unit was installed em- 
bracing a neutral salt bath for austenitizing 
and a marquenching salt bath. Both units are 
gas fired with automatic temperature controls. 
The marquenching bath holds 1230 Ib. of salt 
and has successfully quenched dies weighing 
up to 300 Ib. at a temperature of 1750° F. So 
satisfactory was the performance and so excel- 
lent the results that a larger unit with a ca- 
pacity of 2000 Ib. of salt was installed within 
the next six months. 

A very considerable tonnage of work has 


now passed through this equipment. Austem- 


Fig. 1 — Group of Baths for Isothermal Heat Treatments at 
‘C. C. Engineering Industries, Ltd., Sydney, N.S.W., Australia 
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pering has included such things as chain saw 
teeth, paint scrapers screwdrivers, putty knives, 
skate blades, multigrip pliers, springs and sim- 
ilar mechanical parts. Martempering has cov- 
ered the whole of our precision tooling with 
the exception of the hot die and high speed 
tools. Steels treated have included the carbon- 
manganese, high-carbon-chromium, martensitic 
stainless, and chromium-tungsten, involving a 
temperature range from’ 1435 to 1870° F., and 
with results that would often have been other- 
wise impossible. 

Since we have no gear quenching presses, we 
were quick to realize the possibilities of mar- 
quenching for gears. Now it is standard prac- 
tice with us to quench all gears in this way, 
including the case hardened nickel-chromium 
types as well as the straight hardening nickel- 
chromium and the nickel-chromium- 
molybdenum grades. The results have 
always been within the limits of tol- 

Our eternal thanks 
are due to Messrs. Bain and Daven- 


erance required, 


port who pioneered this greatest ad- 
vance in heat treatment practice in 
our time, and to other members. of 
the American Society for Metals like 
Messrs. Widrig and Groves who put 
the idea into commercial practice and 
told about their successes for others 
to emulate.* 

The limiting sizes of our batch-type 
furnaces were forcing us to turn away 
a considerable amount of work by 
this time, and so finally a new unit 
was installed with a working length 
of ft., width of 5'4 ft.. end height 
of 30 in. With this furnace (Fig. 2) 
we have been enabled to pack car- 
burize and harden plastic molds 
weighing 1120 Ib. and shear blades 
and similar work to a length of 7'4 
ft. Volume of work on shear blades 
has steadily grown and our technique 
has developed to a point where we 
can produce them so that an allow- 
ance of 0.030 in. is sufficient to grind 
up all surfaces. The materials involved 
have ranged from water quenched 
straight carbon stecl to tungsten hot 
Herein, the 
ancient cunning of the old-timers. as 


die and high speed steel 


apart from information from the text- 
books. has been of value 

This same equipment has handled 
a considerable tonnage of stainless 


and manganese castings at the higher 


Salt Baths for Isothermal Treatments 


temperatures, as well as stress-relieving of 
welded structures and iron castings the 
lower ranges. 

The growth of the die casting industry from 
infancy to maturity has been very rapid and 
the tooling involved has made, possibly, the 
heaviest demands upon the skill of our team 
Steels used range from the nickel-chromium 
molybdenum types, treated before machining, 


*A.S.M. publications have been indispensable to us 
I recall gratefully that an article on springs in one of the 
early issues of Metal Progress, fortunately saved, showed the 
way to improve firing-pin springs in field guns and prevent 


calamitous failures in use. 


Corp., Toledo, Ohio, in Metal Progress for May 1950. 


Fig. 2 — Batch-Type Furnace Showing Shear 
Blades on Hearth. Technique is sufficiently 
precise that an allowance of only 0.030 in 
is required for grinding. Rough disks in 
the foreground are ready for treatment 


A much more recent instance is 
“Martempering of Automotive Gears and Shafts” by S. L 
Widrig and Wilson T. Groves of Spicer Mfg. Div. of Dana 
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Tool and Die Steel Practice 


to the hot die types for brass die castings. 
Martensitic stainless steels have become in- 
creasingly popular, and since many of the dies 
are too large to heat in our liquid heat units, 
methods have had to be devised to treat them 
in batch furnaces without controlled atmos- 
pheres. Finished dies must have not only the 
required hardness but high precision and scale- 
free surfaces and —in the case of the hot die 
steels — no case either hard or soft. Success 


in producing these dies we count as one of our 


best achievements. 

Until recently the demand for high speed 
steel treatment has not been great. Open fur- 
naces were the rule. Here again, however, the 
demand has grown to a point where salt baths 
became essential. Three electric units have 
now been installed — preheat, high temperature, 
and quench —and not only have the standard 
treatments been carried out but experimental 
work has been done on the bainitic treatment. 
The latter has given surprising and generally 
successtul results. 

From many parts of the world have come the 
metals we have treated: brass and steel sheet 
from Japan, constructional and toolsteels from 
England, Germany, Yugoslavia, Canada and 
(too rarely) the U.S.A. All of them are excel- 
lent but vary in many ways in their response 
to treatment. Our own local steel mills are 
also doing a fine job and turn out a complete 
range of materials from the low carbons right 
through the complete series of constructional 
alloys and all grades of spring and toolsteels. 
This also is true of our steel foundries with a 
high production of Hadfield’s manganese steel 
and several grades of stainless. In the field of 
nonferrous products those of the Aluminium Co. 
of Australia have long been recognized as of 
world standard. 


WHAT OF TOMORROW? 


The future for metallurgy in Australia is par- 
ticularly bright — indeed, almost excitingly so. 
The discovery of uranium deposits of very 
great promise, together with new copper and 
silver-lead districts, may quite well overshadow 
the gold rushes of the past. The search for oil 
continues with much optimism. In addition, 
the Snowy River hydro-electric scheme now 
being developed will give an impulse to our 
metallurgical developments greater than we 
have vet known. 

In my own more restricted sphere of heat 
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treatment we shall be ready to take full advan- 
tage of this development. As the occasion war- 


rants we shall install more and more modern 
equipment. We already have under consider- 
ation atmosphere-controlled furnaces, as well 
as equipment for carbo-nitriding and gas car- 
burizing. In the past three years we have 
trebled our equipment and we are hopetul that 
the next three vears will see equal or even 
greater progress. 

In all this concern with equipment we are 
not unmindful of a statement by one of the 
old-timers: “The best heat treatment is. still 
being done by the best heat treaters.” We 
endeavor to keep abreast of overseas practice 
and are at all times ready to experiment. In 
our efforts to produce good heat treaters we 
are encouraged by a statement of the late 
W. H. Hatfield in Transactions of A.S.S.T. as 
long ago as May 1929. In the third Campbell 
Memorial Lecture on “Application of Science 
to the Steel Industry’, Dr. Hatfield said: 

“For many centuries swords, knives and the 
like have been hardened and tempered and the 
finely tempered sword, an article in past ages 
much in demand, was produced long before 
pyrometric observations and the science of 
metallography had explained the fundamental 
principles of such processes. In considering 
the hardening and tempering of steel parts for 
airplane and automobile work, we are only 
following the example of the time-worn  pro- 
cedure of the old cutlers and armorers. Now 
be it noted that a novice would never, in the 
old days, have been permitted to harden and 
temper, only the highest skill and experience 
permitting the production of the desired results 

and today the same remarks apply. There is 
quite enough scope in the art of hardening and 
tempering small and large parts, such as used 
in the various branches of engineering, to jus- 
tify the growth of a class of operators with 
brains to understand and skill to execute the 
treatments required to obtain those excellent 
qualities which skillful hardening and temper 
ing will induce. Bearing on this, it not infre 
quently happens that small parts are required 
in which one portion will have to be finely 
tempered and tough, whilst the other is quite 
hard, and even more difficult requirements can 
be met, providing the development of the 
NECESSALY technique in the operator is insisted 
upon. In the whole range of steel metallurgy 
there is no direction where careful study and 
good technique can produce more valuable 
results.” 

I wish to emphasize the last sentence. oS 
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Advances 


T IS THE ingrained and unfortunate habit of 
I the British people to take an unnecessarily 
modest view of their country’s scientific and 
technical achievements but it is hoped that this 
brief review of the more outstanding develop 
ments of our nonferrous metals industry during 
the past decade will serve to refute the oft 
repeated assertion that British industry is slow 
in putting the results of fundamental scientific 
research into practice 

In any such appraisal it has to be remembered 
that the economic situation and the diverse 
character of our markets demand that the em 


phasis shall be on quality production of a large 


variety, rather than on the quantity production 
of a smaller number of products — although 
Britain has not, in truth, been backward in in 
stalling equipment for mass production where 
the necessity arises 

Aluminum Mills — It is in the light alloy field 
that, during the past few years, most spectacu 
lar advances have taken place. As examples 
may be cited the Falkirk Works of the British 
Aluminium Co. Ltd., and the Rogerstone Works 
of the Northern Aluminium Co. Ltd 

At the former works, for instance, completely 


modern equipment produces aluminum sheet 


Nonferrous Metals 
Great Britain Since 1945 


up to 6 ft. wide, heat treated strip in coil form, 
and sheet and plate to specially close tolerances 
and with a very high degree of flatness. At 
Rogerstone, flat sheet to a width of 56 in. and 
corrugated sheet 32 in. wide, both in a maxi 
mum length of 20 ft., are fabricated in one of 
the most up-to-date continuous mills in’ the 
world. Container sheet, 36x30 in. with a 
thickness of 0.008 to 0.018 in., and foil stock in 
coils up to 2000 Ib. in weight, are also produced 
The photograph at the top of the page shows 
the entrance side of the three-stand cold mill at 
the Rogerstone Works, with end-sheared coils 
from the hot line awaiting cold rolling. Present 
total output is in the neighborhood of 50,000 
tons of sheet and strip a year, the total output 
per man having increased fivefold. With the 
addition of cold rolling equipment a total 
yearly output of 150,000 tons is planned 
In rolling practice, generally, the introduc 

tion of hydraulic variable-speed drives to. strip 


By L. G. BERESFORD 
Editor of ‘Metal Industry” 
London and Birmingham, England 
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Nonferrous Fabrication in Britain 


mills has resulted in more accurate control 
of tension in strip during rolling and coiling. 

Floating Plugs for Tube Drawing — One 
noteworthy achievement in the tube industry is 
the development of the floating plug method of 
tube drawing, its chief advantage being that it 
enables tubes of any length to be produced, the 
only limitation being the size of the original 
billet. A number of British manufacturers have 
adopted this method, to the virtual exclusion of 
both mandrels and anchored plugs. 

In brief, the success of the floating plug de- 
pends on its ability to stabilize itself in the die 
orifice, and to assist materially in the gage re- 
duction. The controlling size of the plug is the 
parallel portion, or “bearing”, A of Fig. 1, but 
leading to this there is a length of straight taper, 


B, usually giving an inclusive angle of 6'2 to 


$2". A number of users operate with dies 
where the lead-in is curved or bell-shaped, 
merging into the parallel portion of the “bear- 
ing”. Other dies, however, have been designed 
so that the leading-in bell runs into a portion 


of straight taper before the sizing part of the 
die is reached. In general, the taper of the plug 
is | to 2° less than the entrance taper in the die, 
thus creating a slight wedge effect. 
With the introduction of the push-pointing, auto- 
matic tube bench designed so that one, two, or three 


tubes can be drawn simultaneously, 
drawing speeds up to 100 ft. per min. 
are also obtainable. With copper tubes 
an average of 35% reduction in cross- 
sectional area is obtained on each draft. 
Operation can be entirely automatic or 
the machine worked by sections, the 
whole series of operations being con- 
trolled from one desk. 

Extrusions — The scope of light alloy 
extrusions has been greatly increased by 
the use of a bridge mandrel. A plate 
containing four holes is placed between 
the die orifice and the billet, separated 
by a spacer ring. A short mandrel (2 to 
1 in. long) extends from the back plate 
to the die orifice. The advantages of this 
arrangement are that the die orifice need 
not be circular nor the mandrel central, 
thus, tubes with flanges and double tubes 
can be produced and, within limits, can 
be extruded to finished dimensions. 

In the development of new alloys 
Great Britain has always played an im- 
portant part. Interesting news in this 
field is that the old method of hit-and- 
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miss is gradually giving way to the more scien- 
tific approach in that many of the new alloys, 
particularly light alloys, are based on the 
fundamental work in metal physics carried out 
by Dr. Hume-Rothery and his school. 


NEW ALLOYS TO WORK AT 
HIGH TEMPERATURE 


Magnesium — In the foundry field ternary al 
loys of magnesium with zinc and zirconium 
have been developed having proof stresses 
nearly double those of the magnesium-alumi 
num-zine series, with fatigue values of 12,500 
psi. for 50 million reversals of Wohler fatigue 
tests. Wrought Mg-Zn-Zr alloys show substan 
tial improvement in mechanical properties over 
Mg-Al-Zn-Mn and Mg-Mn series. In both, the 
zirconium climinates the tendency toward 
stress-corrosion and also gives a more workable 
alloy. Still better properties are obtainable with 
magnesium-zirconium-zine alloys containing 3% 
cerium mischmetal; certain of these possess 
outstanding creep resistance at temperatures 
up to 480° F., freedom from microporosity and 
good foundry characteristics. Owing to the 
tact “9 Mg-Zr-Zn has practically zero creep at 
100° F., this has become the standard material 
for Ve engine parts. The newest comer in this 
field is Mg-Zr-Zn plus 3% thorium, trade named 
“Elektron ZT-1". The improved creep resist- 


g. 1 —Dimensioned Sketch of Floating 
Plug and Die to Reduce Copper Tube From 
1.845 In. O.D.x0.110-In. Gage (16%) to 
550 In. O.D. x 0.085-In. Gage (23% 
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ance of this alloy makes it suitable for castings 


New Alloys—New Techniques 


which are expected to withstand temperatures 


in the range of 480 to 660°F. It is easily 0.55 to 0.65% tellurium, balance copper. In the 
founded, is free from microporosity and pos- same field, an age hardenable alloy with the 
sesses the same resistance to corrosion as do the nominal composition of 0.2% phosphorus, 0.2% 
same alloys with cerium (mischmetal) addi- sulphur, 1.0% nickel, and the remainder high 
. tions. A simple stabilizing anneal at maximum conductivity copper, with an electrical conduc- 
service temperature is the only heat treatment tivity (when tempered) of 60%, offers the 
necessary for the casting. combination of reasonably good conductivity 
Aluminum — In aluminum alloys the latest with strength approaching gun metal, free ma 
j development is an alloy containing 4.5% cop- __chinability of brass, facility to harden other 
per, 0.6% manganese and 0.1% cadmium. It is than by cold work after fabrication, and the 
produced as extrusions, forgings and sheet. maintenance of hardness and strength at ele 
The alloy possesses good workability and can — vated temperatures — truly a remarkable com- 
be hot rolled with negligible edge cracking. bination of advantages. Both these high-copper 
Turbine Blades (Nickel Alloys)—In solving — alloys are eminently suitable for such items as 
the high-temperature problems presented to switch parts, bolts and studs, electrical con 
the metallurgist by the gas turbine engineer, nectors, commutators, contacts and welding 
Great Britain has always been well to the fore. and cutting nozzles. 
The Nimonic series of alloys (age hardenable, A slightly modified Britannia metal is ca- 
high in nickel, low in chromium) is a case in pable of considerable hardening by simple heat 
point, with Nimonic 75 for combustion cham- treatment and has an improved “ring”, thus 
ber components and Nimonic SO for aircraft making an ideal alloy for hotel hollow-ware 
rotor blades. Two of the latest in this series 
are Nimonic 90 and Nimonic 95. The latter, FOUNDRY TECHNIQUES 


developed from Nimonic 90, is stronger and 


stiffer but can still be hot worked and ma- In nonferrous founding, one of the most im- 
chined. When used for the rotor blades of gas portant British achievements has been the flux 
turbines, its operating temperatures are 90° F. degassing process which enables tin’ bronzes 
above those at which Nimonic 90 is employed. and phosphor bronze to be produced success 

Copper Alloys —In the condenser tubes of fully from ordinary grades of metal or from 
marine vessels the aluminum brass devised by scrap, Where previously high-grade metal was 
the British Nonferrous Metals Research Asso- essential. The flux contains borax, sand and cop 
ciation, with 76% copper, 22% zine, 2% alu- per oxide. Using this method, phosphor bronze 
minum to which is added 0.02% arsenic for with 10% tin gave 54,000 to 62,500 psi. tensile 
resistance to dezincification, has given out- strength and 10 to 20% elongation on 2 in., and 
standing service. The need for a free-cutting, a 10% tin bronze extruded and cold rolled gave 165,000 
high-conductivity copper rod with a conductiv- psi. tensile. “Blowing” in an ingot — even with very 
ity of 98% of International Standard has war- unfavorable mold and pouring conditions — is elimi 
ranted the development of an alloy containing — nated by dressing the mold with a thin coating of 


resinous aluminum paint 


Fig. 2 — Six Stages in Drawing a Jet Engine Compo In die casting of alumi 
nent From Stainless Steel Sheet. Centrifugal-cast alu- num alloys, outstanding re 
minum bronze dies prevent scoring and other sur sults have been obtained 


face damage to such materials of high elastic limit by using bottom-fed dies 


and air pressures so low 
that the speed of filling is 
roughly comparable to that 
of a permanent mold. 


DEEP DRAWING DIES 


Deep drawing of mate 
rial of high creep strength 
such as Nimonic, Inconel 
and austenitic steels to 
produce scratch-free press 
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Ultrasonics for Joining 
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ings is not simple because of 
the tendency of these metals 
to pick up, scuff, drag or 
gall when conventional steel 
dies are employed. Use of 
centrifugally cast aluminum 
bronze dies, which is the prac- 
tice of many British fabrica- 
tors, does much to obviate this 
(Fig. 2). 


offers adequate resistance to 


Aluminum bronze 
suffi- 
cient initial hardness, and is 
capable of work hardening. 
Furthermore, 


deformation, possesses 


Fig. 


aluminum 
bronze takes and maintains a 
high polish, and has a natural slipperiness which 
is said to contribute much to its success in 
drawing these difficult metals. 


JOINING AND WELDING 


In the joining of metals, the twin holder 
technique developed by the British welding 
Research Assoc. for metal-are welding of heavy 
aluminum alloy sections, has done much to in- 
crease the application of aluminum alloys. 
Welding speed for '2-in. plate can be doubled. 

Cold Welding (or pressure welding), by 
which ductile metals can be welded by pres- 
sure alone, is increasing in number of applica- 


tions. With a suitable arrangement of work- 


Fig. 3 — Ultrasonic Vibration Breaks Oxide Film 
on Parts to be Soldered, Expedites Tinning. 
and Improves Bond. (Courtesy Mullard, Ltd.) 
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Nickel Alloy Requires No Cleaning! 
only known base metal alloy which is unaffected 
by salt 


Plated With 65-35 Tin 


It is the 


Tableware 


(Courtesy Tin Research Institute) 


pieces and dies, application of pressure brings 
the faving surfaces into close contact: while 
plastic flow is taking place, so that they become 
solidly joined together. Cleanliness of the sur- 
faces is of paramount importance; pressure 
must be applied over a comparatively narrow 
strip, with considerable displacement of metal. 

The process is used in the fabrication of light 
steel sections, for light alloy sheet, in the pro- 
duction of Alclad, in bridge die extrusion of 
aluminum and lead (mentioned earlier in this 
article), and to a lesser extent in joining pre- 
cious metals. Recent applications are the seal- 
ing of aluminum containers for electronic tubes 
—the welds are airtight and the containers are 
suitable for use in any climatic conditions. 
Aluminum-sheathed cables made by 
this process are lighter and mechan- 
ically stronger than their lead-sheathed 
counterparts. 

Soldering by ultrasonics, using either 
a soldering iron or immersion bath, is 
also being widely adopted. The ultra 
sonic soldering bath, in which the arti- 
cles are tinned simply by immersion 
into molten solder agitated at 20 kilo- 
cycles per sec., offers an ideal method 
for the rapid tinning of small comples- 
Agitation 
breaks up the oxide film and eliminates 
Soft tin-lead solders 
may be employed but there are certain 


shaped aluminum articles. 
the use of fluxes. 


advantages in using tin-zinc. For work 
on aluminum, the greater ease and 
speed of working and the more efli- 
cient coverage result in greater joint 
strength and corrosion resistance. The 
method is easily adapted to continu- 
ous production processes. 


hee 
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Fig. 5 
Tank for Plating Metal Windou 
Showing Arrangement of Zinc Anodes. (Cour 
tesy Electrochemical Engineering Co., 


View Along the Electrogalvanizing 
Frames, 


The ultrasonic soldering iron shown in Fig. 
3 is particularly suitable for the surface treat- 
ment of faulty light-alloy castings and for the 
repair of aluminum patterns. A strong bond is 
The 


tin-zinc solder used has a texture and color 


obtained between solder and base metal. 


similar to aluminum and, after machining, 
treated areas are indistinguishable from the 
surrounding parts of the casting. 


ADVANCES IN METAL FINISHING 


Outstanding improvements have been made 
in the speculum and tin-nickel plating proc- 
esses. In speculum plating, an alloy of copper 
with tin between 39 and 55% can be plated 
on all the common metals. The coating, which 
has a silver-like color, a coefficient of reflectiv- 
ity approaching that of silver, and can be read- 
ily polished to a high luster, is hard and does 
not tarnish in indoor atmospheres. Since it is 
also unattacked by food products, it is emi- 
nently suitable for tableware and hollow-ware. 
It has also been plated commercially on mild 
steel vacuum tubes and zinc-base die castings. 
However, it is not recommended for outside 
exposure except when fully protected — as, for 
example, the inside reflectors for automobile 
head lamps. 


Fully bright coatings, with remarkable resist- 
ance to tarnish and corrosion, are obtainable by 
plating with 65-35 tin-nickel alloy. On non- 
ferrous metals the coating is relatively pore- 
free at a thickness of 0.0005 in. 

Researches on galvanizing by the British 
Nonferrous Metals Research Assoc. resulted in 
the development of an improved process in 
which a given weight of zine can be used to 
coat a substantially increased area of steel 
without detriment to the quality of the galvan- 
ized wire, without important changes in plant, 
and without lowering production rates. 

Indicative of the capabilities of British man- 
ufacturers in the metal finishing field is a con- 
tinuous electrogalvanizing and painting plant 
for metal windows which came into operation 
in 1951. This unit, the largest in the world 
(shown in Fig. 5), is 305 ft. long and 12 ft. 
wide, and has an output of 2500 finished frames 
(10x 5 ft.) per week. 

In a similar category is the first automatic 
metal-spraying equipment, for the spraying 
with aluminum of the structural steelwork 
erected above crane level at the new works of 
the Steel Co. of Wales. In this unit, 12 x 5-in. 
rolled steel sections are coated with a minimum 
of 0.004 in. of aluminum at a speed of 10 ft. 
per min. using banks of wire pistols which total 
18 nozzles; 28 nozzles can be accommodated. 
It is intended to make this device completely 
automatic by the installation of electronic con- 
trols. (A similar British device for metallizing 
tubes was described in Metal Progress for 
November 1952. ) 

Minor but none the less important advances 
can also be recorded. 

First, a process for recovering germanium 
used extensively as a crystal rectifier — and 
gallium from flue dusts has made this country 
independent of supplies from abroad. 

Second is a method of coating glass with a 
thin, transparent film of tin which will conduct 
electricity. Visibility is reduced by a negligible 
amount and an electric current can be passed 
through the coating to keep it free from icing 
or misting. In practice, the coated glass is 
sandwiched between two layers of ordinary 
glass and offers distinct possibilities for wind- 
shields and for shop windows to keep them 
from steaming over in cold weather. 

Pioneer in the construction of prefabricated 
aluminum bungalows 


an immediate postwar 
project which helped the serious housing short- 
age —Great Britain has made notable strides 
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Fig. 6 — Telescopic Gangway and Inshore Exten- 
sion (Before Covering With Aluminum Sheath 
ing), All-Aluminum, Made by Structural and 
Mechanical Development Engineers, Ltd., 
for the Ocean Terminal at Southampton 


in the use of aluminum in building and struc- 
tural engineering. Some important structures 
are all-aluminum. In all, about 260,000 tons ot 
aluminum have been so used in the past five 
vears, Which is about one quarter of the total 
output of fabricated aluminum. 


ALUMINUM BUILDINGS AND BRIDGES 


Many American travelers are acquainted with 
the telescopic gangway for the Ocean Terminal 
at Southampton, a structure which is remark- 
able for the economy of its structural design 
(Fig. 6). Using aluminum, the load on the shore 
structure is minimized and the size of the op- 
erating mechanism reduced. Another instance 
where aluminum alone could have made the 
project feasible is the door for the hangar which 
houses the huge Brabazon aircraft. This door, 
of aluminum alloy, 65 ft. 9 in. high and 1045 ft. 
long, can be opened completely in 2 min. 

At London Airport an all-aluminum hangar 
with a clear span of 125 ft., a length of 110 ft., 
clear door height of 30 ft., each bay of which 
has an over-all span width of 150 ft., was con- 
structed in 1951. The total weight of the com- 
plete building is 312 tons —the skeleton ac- 
counting for 95 tons and sheathing 100 tons. 
Owing to the light weight of the aluminum 
alloy, a unique method of erection was used. 
Legs and half-arches were erected flat on the 
ground, Legs ended in huge pins, and match- 
ing halves were placed on their proper pedes- 
tals and the arches raised into position and 
joined at the center in a very short time. 


In 1948, the first aluminum bascule bridge 
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in the world (90-ft. span, using 51 tons 
of aluminum alloys) was opened at 
Sunderland. 

Featured at the Festival of Britain in 
1951, the Dome of Discovery, with an 
over-all diameter of 365 ft., a height to 
the center of 90 ft. and a circumference 
of over one fifth of a mile, was built 
entirely in aluminum alloy. 

In the marine field, too, aluminum is 
making considerable progress. In 1947, 
Lloyds Register of Shipping issued its 
trail-blazing “Tentative Requirements 
for Quality and Testing of Aluminium 
Alloys for Shipbuilding Purposes”. A 
standard for shipbuilding plate (N.P. 
5/6) has now been adopted in this 
country. Containing about 4% magne- 
sium and a certain amount of man- 
ganese, this alloy when hot rolled meets 
Lloyd’s requirements with a handsome 
margin. It should be noted that this material 
attains its mechanical properties without heat 
‘reatment — a factor of considerable importance 
in use. Should a fire occur aboard ship, no loss 
in strength of the material at high temperature 
is to be anticipated. 

Apart from the superstructures of large craft, 
a number of smaller vessels have been built 
entirely of aluminum employing the familiar 
methods of aircraft construction. In brief, the 
shell of the boat is prefabricated in a flat, un- 
stressed condition so that it can be flexed about 
the center line into the shape of a complete 
boat having a rigid structure, and conforming 
accurately to the designed curves of waterlines 
and sections. By this method of “two-way ten- 
sion”, the weight of the hull can be reduced by 
as much as 60%. 

Employing pre-extruded aluminum tube into 
which the cable case is threaded, and following 
with swaging and sinking operations, seamless 
aluminum-sheathed cables are being manufac- 
tured in considerable quantities. Up to date, 
2100 miles of aluminum-sheathed cable has 
been produced by one British firm alone using 
this method. 


CONCLUSION 


This necessarily brief series of notes on a 
namber of matters of more than casual interest 
should indicate to our metallurgical brethren 
throughout the free world that British ingenuity 
is still at work and is producing materials and 
methods which are substantially better than 
vesterday's best. So 
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is suRvEY will be confined to research on 
T metal fabrication techniques and on the 
utility of metals and alloys, primarily as con- 
ducted at two of the best known centers in our 
country, the Technical University at Delft and 
Philips lamp works at Eindhoven. It would 
be amiss, however, to refrain from mentioning 

even if only in’ passing —the fundamental 
studies of metallic conductivity of heat and 
electricity at the Kamerlingh Onnes Laboratory 
of the University of Leiden. Further, in the 
literature citations will be 
omitted in the following paragraphs. 


interest of brevity 


SHEET AND PLATE 
Dies for Deep Drawing — In studying the 
deep drawing properties of sheet metal, we 
concluded that the suitability for drawing with 
a given tool could be predicted from the true 
(Derived 
from the latter are the yield point, the strain 
hardening factor and the strain in the necked 
recion 


stress-strain diagram of the material. 


However. the determination of these 


values was quite difficult: very thin’ test 
pieces — 1 mam. on less. 

An important result of this study is an im- 
proved die profile which is shaped according 
to a well-known mathematical curve, the so 
called tractrix. In such a die, the deep drawing 
limit can be increased up to 5S 

Blanking Operations — Tool life is often an 
important factor in the price of sheet metal 
products. It was observed in Eindhoven that 
transformer steel and phosphor bronze sheet 
from different suppliers, meeting the same 


Metallurgical Research 
the Netherlands 


specifications, varied considerably in the num- 
ber of blankings per tool-grind. 

Systematic research showed that given proper 
annealing, such differences are due to the 
content in hard inclusions (oxides of silicon, 
tin and aluminum). 


\ direct relationship 
appeared to exist 


Taking advantage of this 
result, al Netherlands steelworks succeeded in 
producing dynamo steel with exceptionally good 
shearing properties 

Drawability — ‘The tensile and hardness tests, 
the alternating bending test, the cupping test, 
the normal impact tests, and the special Schnadt 
impact test were critically analyzed by J. H. 
Palm in the National 
Institute at Amsterdam. 


stresses and strains in the elastic as well as in 


Acronautical Research 
Consideration of the 


the plastic range gives a better understanding 
of the meaning of these tests. Dr. Palm renews 
a plea for making more use of the reduction 
of area figure obtained in the normal tensile 
test, and arrives at the following conclusions 
(a) In determining the quality of sheet metal 


the alternating bending test is at least as useful 


By J. D. FAST, Chief Metallurgist, Research Laboratories, and £. M. H. LIPS, Chief Engineer 
Metallurgical Development Laboratory, N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Netherlands 
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New Magnet Material Discovered 


as the normal cupping test, (b) the Schnad« 
impact test has no particular advantages over 
the normal impact tests. 

Brittle Steel Plate — A mechanical test for 
the tendency toward brittle fracture of mild 
steel plates was developed in Ymuiden by J. H. 
van der Veen. The principal features of this 
slow bend test, resembling Bagsar’s “DX-test 
are that the specimen includes the full thick- 
ness of the plate and that fracture starting from 
a sharp notch is made to propagate in a direc- 
tion parallel to the surfaces of the plate. These 
features were chosen in order to obtain similar- 
ity to stress conditions met in practice. 


PERMANENT MAGNETS 


Before the Second World War, research in the 
domain of magnetism led to the improvement 
of permanent magnets having highest flux den- 
sity. It was discovered by Messrs. Holst, Jonas 
and van Embden in Eindhoven that the product 
(BH) Of certain magnetic alloys could reach 
a value never attained before by proper heat 
treatment in a magnetic field. This material 
is called “Ticonal” (the American name_ is 

“Alnico V"), and it is now being widely used. 

Another new permanent magnetic material 
called “Ferroxdure” was discovered by J. J. 
Went and his associates in the Philips’ Labora- 
tories after the war. In it all metals are re- 
placed by metal oxides, a prototype having the 
composition BaO-6Fe.O,. An important fea- 
ture is that they do not contain any nickel or 
cobalt — strategic metals contained in most 
other magnetically hard materials. Ferroxdure 
is characterized by an extremely high value for 
coercive force, due to a large crystal anisotropy, 
and by rather low remanence and saturation 
magnetization, and is very useful in) many 
applications where a high resistance to de- 
magnetization is of importance. 

Rathenau and his co-workers found that 
Ferroxdure can also be considerably improved 
by applying a strong magnetic field before and 
during compacting of the oxide powder. 


GASES AND METALS 


In Eindhoven much work has been done on 
the interaction between gases and metals. In 
addition to fundamental studies of gas adsorbed 
or dissolved in many of the less common 
metals, including titanium, and of the perme- 
ability of metal walls to gases, the work has 
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been extended to investigate the causes ot 
porosity in welds and castings, the influence ot 
oxygen and hydrogen in are welding, the hard- 
ening of metals by internal oxidation, the in- 
ftuence of molybdenum oxide on the rate of 
oxidation of metals, the embrittling effect of 
oxygen on iron, and the role of nitrogen in 


steel. Some of these latter items, of more im- 
mediate interest to metals engineers, will now 
be mentioned briefly. 

Hardening by Internal Oxidation — It is well 
known that the two commercial methods of in- 
creasing the hardness of alloys, martensitization 
and precipitation hardening, are fundamentally 
based on the power to regroup the atoms in 
the metallic crystals. J. L. Meijering and M. J. 
Druyvesteyn have discovered a new method 
and principle — hardening by internal oxida- 
tion, based on the formation of oxide molecules 
in the interior of the metal when oxygen is 
allowed to diffuse inward. If, for instance, 
silver containing 0.3% magnesium is heated in 
air at 1475’ F., its hardness increases from 35 
to 175 Vickers; submicroscopic MgO forms in 
the metal lattice. No substantial hardening 
results if the oxide gets the opportunity to co- 
alesce into coarser particles. 

It has been found that such coalescence will 
occur if the difference in affinity for oxygen 
between the solute and solvent metals is not 
very great. This means that only metals with 
a relatively small affinity for oxygen can be 
hardened by internal oxidation; such metals 
are silver, copper and nickel. The mechanical 
properties of the metals so hardened do not 
change at high temperatures. Recrystallization 
and creep are slowed down considerably. A 
drawback is the intercrystalline brittleness 
which arises when the hardness is rather high. 

Influence on Scaling Rate — Resistance against 
oxidation of mi iny import int metals is due to a 
protective oxide layer. It was found by G. W. 
Rathenau and J. L. Meijering at Eindhoven that 
the protection is lost as soon as a liquid phase 
is formed in the oxide. This means that oxides 
with low melting points can destroy the pro- 
tective action — especially since their melting 
points are often conside rably lowered by mix- 
ing with the more retractory oxides of the 
original protective layer. For instance, the 
scaling rate of copper rises abruptly at L000" F. 
if MoOs is present; thermal analysis of MoO,- 
Cu,0 mixtures vielded a eutectic arrest at this 
temperature. 

Accelerated oxidation may also occur in the 
absence of a liquid phase — namely, when sub- 
stantial amounts of molybdenum oxide are in- 
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corporated into the seale. 


(Such a complex 
oxide phase was found on a 25% chromium 
steel.) An interesting example is the oxidation 
of silver. Above about 350° F. this metal can- 
not oxidize in air, the dissociation pressure of 
\g.O being greater than the partial pressure 
of oxygen in the air. NloO., however, stabilizes 
the oxide Ag.O by the formation of the molyvb- 
date Ag. \loO,, 
celerated by the formation of 
above 900° F. 

Embrittlement of Iron by Oxygen — In an 
investigation on the impact strength of pure 


but this oxidation is again ac- 
liquid phase 


iron and pure iron with purposely added im- 
purities, it was found by one of us that on the 
order of 0.01% oxygen has an embrittling effect 

the transition from ductile to brittle behavior 
is shifted to higher temperatures. Oxygen 
causes the brittle fracture to run partly along 
in other words, oxygen 
promotes intergranular brittleness. In the case 
under consideration, the fracture strength of 
the grain boundaries is much smaller than that 


the grain boundaries; 


of the interior of the grains and it seems rea- 
sonable to assume that fracture starts in the 
the reduction of the fracture 


localized — that is, at the grain 


regions where 
strength is 
boundaries. 

In other experiments where 0.02% carbon 
was added to pure iron, it appeared that car- 
bon, even if present at the grain boundaries, 
has a very small effect upon the impact be- 
havior. This great difference in effect between 
oxvge nand ce irbon could be explained by as- 
suming the oxide to be present along the grain 
boundaries as a continuous skin (perhaps only 
a few molecules thick ), while the carbide could 
be said to form separate little islands along the 
vrain boundaries. 

A most remarkable effect was found when 
experimenting with iron containing both oxy- 
gen and carbon as impurities. It appeared that 

few thousandths per cent of carbon suffices 
to reduce considerably the detrimental effect 
of a much greater content 
(a few hundredths per cent ) 
of oxygen. It is assumed 
that traces of carbon change 
the interfacial tensions in 
such a way that the tron ox- 
ide at the 


coalesces into separate par- 


grain boundaries 


ticles, thereby destroying the 
continuous oxide that 
was supposed to exist. 
Aging, we 
mainly 


believe, is 


caused by nitrogen 


Self-Starting Welding Electrode 


soft steel, 


carbon — as is true 


and to a much lesser degree by 
brittleness”. 

Oxygen (in contradistinetion to carbon and 
nitrogen 


also of “blue 


causes Virtually no age hardening in 
soft steel. This indicates that the solubility 
of oxygen in alpha iron is very much smaller 
than that of carbon and nitrogen, unless one 
assumes that oxygen atoms replace part of the 
iron atoms in the lattice whereas carbon and 
nitrogen are interstitially dissolved. 
Experiments have also revealed that up to 
0.5% Mn does not influence the rate of forma 


tion of carbides, 


but enormously retards the 


precipitation of nitrogen. These facts were 
discovered when studying the “magnetic aging” 
of steel, now ascribed to the combined effect 
of nitrogen and manganese, and not (as was 
formerly assumed) to nitrogen alone. 


WELDING RESEARCH 


In the domain of are welding much research 
and development work is done in the Nether 
lands. This work, described in many articles 
in the Philips Technical Review, 
eral interesting results, of which we can here 


leads to sev 


mention only a most important one — the de- 
velopment of a new type of welding rod, the 
so-called “contact” electrode. 
disadviaiiage of the older types of elec- 

trodes is that the welder must maintain a defi- 
nite are length. Hf the arc becomes too long 
the weld has an irregular appearance and 
sufficient penetration, and there is much loss 
from spattering. Time is also wasted when the 
are is drawn out and broken inadvertently. If 
the are length is too short, the electrode freezes 
to the workpiece. Particularly with heavy-gage 
rods it is very difficult to maintain the correct 
are length. 

In the contact clectrodes this objection has 


been overcome by incorporating a large part 


of the iron as a powder 


sequence is of such 


mit “touch welding”. 


self-starting and 


guishing. The 
of the 
remarkably good. 


welds so 
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the coating, which as a con 
ness and strength as to per 


electricel conduccivity 
this coating, impregnated as 
it is with iron powder 
makes the contact electrodes 

nonextin 
penetration 


made 
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(Fig. 1). The highest level of production at 
the outbreak of World War Il was followed 
by stagnation immediately after the war's end 
This industry, being on the road to recovery 
by 1945, saw a marked advance of production 
in 1950 after the outbreak of the Korean war 
and yet, in 1952, when a new balance of supply 
and demand of iron and steel was attained in 
the world market, the domestic market also 
became stagnant. 

Iron and Steel Production — As shown in 
Fig. 1, the iron and steel production, which 


Metal Industry Japan 


EFORE THE WAR, Japan was, in its several 
branches of metal industry, among the best 
ten in the world. In 1946, the first year after 
the war, however, due to the loss of such ter- 
ritories as Korea and Formosa, and to lack of 
raw materials formerly received from China 
and Southeast Asia, the metal industry pro- 
duced less than one tenth of its 1940 output, 
while the total output of the mining industry 
decreased 67% during the same period, Lack 
of raw materials caused changes in the proc- 
esses of concentration and smelting, and war 
damage delayed recovery of domestic raw ma- 
terials. However, the Occupation’s policy and 
the efforts of the Japanese people brought 
about a gradual increase in production. 
Restoration of the normal diplomatic rela- 
tions with the free world has improved the 
importation of raw materials, and metal pro- 
duction has increased almost up to the prewar 
record, However, there are still many prob- 
lems to be solved in connection with the 
changing situation of material supply and the 
modernization of plant and apparatus that were 
devastated during the war. 
Sharp fluctuations have been witnessed in 
the last ten vears in the iron and steel industry 


Prepared by the Ministry of International 
Trade and Industry, Japanese Government 
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had attained the highest peak of 7,765,000 
short tons of steel in 1942, was practically shut 
down in 1946. General stagnation also pre- 
vailed in iron and steel fabrication. 

The national policy which placed stress on 
increasing the production of iron and coal 
starting in 1947, prepared the way to recovery. 
The brisk market brought by the Korean war 
in June 1950 resulted in a boom in the iron 
and steel industry. It produced 6,952,000 short 
tons in 1952. However, in 1952 a balance of 
supply and demand was re-established; mainly 
influenced by the prolongation of the rearma- 
ment program of the Western countries, iron 
and. steel production of Japan has leveled off 

Equipment — As far as the absolute capacity 
of production is concerned, no shortage is re« 
ognized in the Japanese iron and steel industry 
(see Table 1). No small portion of the present 
equipment is, however, superannuated or was 
overworked during the war. Modernization 
has been under way since 1951 by introducing 
up-to-date equipment, for which 30 billion ven 
($83,500,000 when 360 yen = $1.00) has already 
been expended out of the estimated amount 
of 90 billion ven ($250,000,000) required under 
the Three-Year Rationalization Plan. 

Additions planned to the capacity after this 
vear (1952) are entirely of the most modern 
type. As for rolling equipment, completely 
up-to-date and efficient mills will manufactur 
2,200,000 additional tons of plates, hoops. wire 
rods, cold strip, and pipe, at a price which will 
fully compete on the international market. 


; 

rid 

a 


(Unit: Thousands of Short Tons ) 


Table I — Capacity of Japanese Iron and Steel Industry 


Raw Material Problems 


necessary to raise” the pig 


Capaciry 
| Jan. 1, 1952 


CAPACITY 


DEPARTMENT 
AppED IN 1952 


Blast furnace 3,921 803 
g Openhearth 6.637 787 
Hot finished steel 12,27 220 


ENpb or 3-Yr. PLAN 


CAPACITY AT iron charge in the open- 


hearth furnaces, and hence 


5.016 increase pig production by 
7 538 blast furnaces in order to 
13,180 maintain the proper level of 


Raw Materials — Japan has a meager supply 
of home-produced raw materials. 


Overseas 


sources are absolutely necessary. As the pro- 


duction of blast furnace pig iron increased 


after 1951, the prewar dependence upon for- 
eign iron ores and coking coal returned so that 
we now import 80% of the necessary iron ore 
and 42% of the coking coal. 

Prewar Japan relied heavily on the Chinese 
mainland for these necessities. 


Owing to the 
changed international situation, we now get 
our iron ores from the U.S. A., Canada, and 
India. (We must get about 1,500,000 tons from 
the U.S. A. and Canada in 1953.) Japan must 
expect a greater portion of imported coking 
coal (even up to 3,000,000 tons annually) from 
the distant east coast of the U.S. A., with the 
exception of a small amount (about 50,000 tons 
of rather low grade) from India. 

Since imports were blockaded during the 
war, production of iron ores at home sharply 
advanced from 2,150,000 short tons in 1942 to 
a peak of 3,850,000 in 1944. Such a high pro 
duction was achieved by entirely neglecting 


the economics. Viewed from the proper basis 
of production and quality, the production of 
Japanese iron ores is to be limited to 1,100,000 
tons annually. 


Pyrite cinder and sand iron ore are widely 
used, amounting, of late, to 770,000 and 330,000 
tons respectively. 


Moreover, experimental use 
of other iron minerals is now under way. 
During 1935 to 1939, 1,500,000 to 2,750,000 
tons of scrap iron were imported. This supply 
was also suspended during and after the war, 


and in view of the postwar condition in other 


steelmaking countries, we cannot expect a 
Recently Japan is 
\ 225,000 to 330,000 
tons of scrap iron from Korea and the South 


east Asian 


large amount from abroad. 
getting an annual supply of 


area. Immediately after the war 
the supply ef scrap iron from war-torn areas 
in Japan was estimated at around 10,000,000 
tons, but this source is now nearly exhausted 
Consequently, even taking account of 2,650,000 
tons from this supply, besides the self-producing 
scrap within 


factories and steel mills, it is 


steel production, 

Prospects for 1953 — In fis- 
cal year April 1953 to March 1954, 4,600,000 
tons of blast furnace pig iron are in prospect. 
In terms of steel, 6,150,000 tons of openhearth 
steel and 1,550,000 tons of converter and elec- 
tric furnace steel are estimated. The estimated 
production of hot rolled carbon steel, forgings 
and castings is 5,560,000, 165,000 and 220,000 
tons respectively. As remarked above and 
shown in Table 1, a big increase is expected in 
blast furnace production. 

The demand for alloy steel is expected to 
increase, principally due to the demands of 
the United Nations Forces in Korea and the 


U.S. Security Forces in Japan. 


Fig. 1 — Annual Production (1952 Estimated) of 
Various Units of the Japanese lron and Steel Indus 


try Since 1940. Note logarithmic vertical scale 
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Technical Development Needed 


The main items of domestic demand in 1953 
are 950,000 tons tor machinery, 420,000 tons 
for shipbuilding, 265,000 tons for land trans- 
portation, 220,000) for 
power, 275,000 for civil engineering, and 
110,000 tons for coal mining. 
as machinery 


generation of clectric 


In such items 
and the generation of electric 
power, a 30% rise is expected for each as 
compared with 1952. 

As to supply, we expect to make 1,200,000 
tons of steel plate, 525,000 tons of steel sheet, 
1,000,000 tons of bars, 650,000 tons of structural 
shapes, 450,000 tons of wire, 285,000 tons of 
steel tubes and 200,000 tons of hoops. No sig- 
nificant change is being witnessed in 1953 as 
compared with 1952. 


NONFERROUS AND LIGHT METALS 


In view of its small territory, 
favored with mineral resources, 


by side with other factors - 


Japan is 
which — side 
enabled this coun- 
trys nonferrous metal industry to attain an 
international reputation in the prewar days. 
The strategic importance of these metals be fore 
and during the war warranted active measures 
for protection and promotion, and production 
was sharply increased. However, the founda- 
tion of this industry remained very frail and 
unstable. Insufficient technical bac king of the 
increased production and inadequate fostering 
of effective demand, as well as wasteful opera- 
tion of the mines — inevitable as they were in 
now erect important obstacles to 
postwar metal production. 


that period - 


The exclusive and protective policy, both 
prewar and postwar, has weakened the basis 
of this industry. Various recent measures have 
failed to raise this industry to where it can 
compete in the international market. Thus, 
one cannot fairly claim any notable technical 
progress, although it is becoming apparent that 
this is a matter of urgent necessity. 

At present, smelting capacities are 123,000 
short tons of copper, 52,000 tons of lead, and 
$5,000 tons of zine yearly. The general position 
in fiscal 1952 is about as follows: 

Copper: Japan will produce 55,000 tons of 
copper from domestic ores, 11,000 tons from 
imported ores, and 37,500 tons from reworking 
slag dumps. 


The principal demand will be tor 


75,000 tons of electric wire and 23,000 tons of 
sheet and bars. 

17,500 tons of lead will be smelted 
from domestic ores and 7500 tons of secondary 


Lead: 
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However 


and scrap lead will be recovered. 


about all of the 
addition, 


3000 tons will be 
from. the 


used, in 
national 
inventory. This lead will be used as follows: 
11,000 tons by the electrical 
7500 tons for storage batteries: 


relatively small 
industry, plus 
3300 tons for 
sheet and pipe and 3000 tons for chemicals. 

Zinc: Japan will produce about 55,000 tons 
of electrolytic zinc and 22,000 tons of distilled 
zine in fiscal 1952. Principal uses will be 
42.000 tons for galvanizing steel sheet, 13,000 
into brass products, 9000 tons into oxide. 

Refining Techniques — Significant postwar 
developments consist in the intensified utiliza- 
tion of idle resources and intensified scrap col- 
lection, as well as the industrial rationalization 
by advanced techniques from overseas. Since 
the mines were overworked during the war, 
their output has sharply declined while the 
costs have increased. , 

The so-called complex ores (such as those 
of lead and zinc, or of copper, lead and zinc) 
comparatively abundant in Japan, have mostly 
been left untapped, though the metals have 
sometimes been extracted singly. Recently, a 
large-scale operation on arseno-pyritic ores bias 
“Fluo-Solid” 


old smelter slags is now 


started, using the process. 

Zine contained 
being extracted by the fuming process, well 
known in western American smelters. 

Formerly sulphurous gas from the roasting 
of sulphide ores caused much smoke damage 
Today this gas is converted to sulphuric acid. 
(Pyrite cinder, an important byproduct of the 
manufacture of sulphuric acid, is now an im- 
portant iron ore.) 

Satisfactory results have been achieved in 
the experimental use of oxygen and oxygen 
enriched air in the direct smelting of copper 
Some 30% 


concentrates. of our zine is recov- 


ered in horizontal retorts by the distillation 
conversion to vertical retorts is now 
taking place. 

Intensive 


pre CESS; 


titanium has been 


Recently, Japanese metallurgists 


research on 
under way. 
succeeded in recovering it from iron slags by 
the chloride method. 
under construction. 
Generally speaking, the production of light 
metals in Japan has been retarded by various 


A commercial plant. is 


factors, the reparations problem be ‘ing an 


important one. Magnesium production is in 
abeyance. As for aluminum production, which 
is a comparatively new industry to Japan, 
techniques of high standard were adopted 
the beginning. 


(Continued on p. 178 
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CRANE 


to extend 
valve life 


Resembling austenitic stainless steel in 
many of its characteristics but possessing 
the wear resistance, machinability and 
other useful properties of gray iron, NI- 
RESIST™® provides a unique combination 
of properties at moderate cost. 


It resists not only corrosive attacks of acids, 
alkalies and salts, but also provides out- 
standing resistance to wear in metal-to- 
metal applications... 


For instance, CRANE Ni-Resist gate valves, 
under corrosive conditions in a starch plant, 
have outlasted valves of other materials 
more than 5 times and are still giving per- 
fect service. 


Constantly exposed to hydrochloric acid 
vapors at 50 p.s.i. and 250 F. on raw mate- 
rials inlet to converters, the valves previ- 
ously used needed repairs every 2 to 3 weeks 
...and replacement every 3 to 4 months. 


CRANE Ni-Resist gate valves with 18-8 Mo 
Stainless Steel trim were still in excellent 
condition after 19 months of uninterrupted 
service. 


CRANE CO., whose products are used 
throughout the world of industry, and whose 
name is synonymous with valve quality, has 
for many years carried a line of Ni-Resist 
valves as part of its regular stock. 


Several types of Ni-Resist are available to 
meet a variety of industrial demands. Get 
full information ...mail coupon now. 


At the present time, the bulk of the nickel 
produced is being diverted to defense, but 


> 


well propor 


and the dependable disc-stem 


cut the/high cost of corrosion 


IN MANY SERVICES...WITH 


CRANE 


CAST IRON GATE VALVES 


Here is a line of “cast iron” gate valves with @ special talent for 


corrosion, erosion aod wear, Use them with satety where 
the strength of ordinary cast iron is adequate—in soda and sulfate 
pelp on creosote lines in wood treating processes — for 
handling sour disullates and crudes in petroleum rehning—and 
Many similar services 

Clue the extra staying power of Crane Ni-Resin Cast lroa 
Valves us on their make-up (approximately 14% nickel, chro- 
mium, aod 6% copper) —and in thei 18-8 Mo Alloy Steel sem and 


s Not to be overlooked is the Gne Crane design that 
gives you « strong body and bonnet without excessive weight, « 
soned stem with precision-cut 
connection thet assures smooth oper- 
ating of the solid wedge disc Ash your Crane rep 
resentative for full details, or see your Crane Catalog 


threads, a sturdy yoke, 


THE CRANE WI-RESIST UNE 
Working Pressures 
Cold Weter or Ges Non shock 
Screwed Vetves 225 pounds 
Flanged Vetves 200 pounds 
An 
hove solid wedge dine, with out 
side screw end yoko Sires te 3 
in hove clomp type bonnet joint 
end one piece bolted giond Sires 
Ate Bin hove conventional bolted 
bonne! end prere bolied 


Cross 4 te 6 in. 
dotted bonnet 
joint, ends 


CRANE CO. 


aad holewslers Ser 


treas 


VALVES + FITTINGS + PIPE = 


nickel is obtainable for the production of 
Ni-Resist for many end uses in defense and 
defense-supporting industries. There are 
authorized producers, from coast to coast, 
equipped to produce Ni-Resist castings in 
all common forms and shapes. 


Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklets entitled, ‘Engineering Properties 
and Applications of Ni-Resist.’ and ‘Buyers’ Guide for 
Ni-Resist Castings.”’ 

Nome_ 

Compony 


Address _ 


City 


The Complete Crane Line Meets All Valve Newds That's Why More Crone Velves Are Used Then Any Other Moke! 


CRANE VALVES 


ago 


PLUMBING 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Title 


Stote 


HEATING 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Hardenability Bands for Tentative Standards 
Series TS41XXH, Approved November 1952 


C 027/034 Mn 040/070 | | | ¢ 030/037 ™0040/070 
Si 0.20/0.35 Mo 008/0/5 Si 0.20/035 Mo 008/015 
Cr O.90/1.25 > Cr 0.90/1.25 


C 0.32/0.39 Mn O70/1.05 | | © 035/043 Mn 070/ 1.05 
Si 0.207035 Mo008/0/5 | Si 020/035 Mo 008/015 
Cr 0.907 1.25 O90/ 1.25 


“Mn O.75/115 
Mo 008/015 


Si 020/0.35 Mn 0.757 115 
Cr O90/ 1.25 Mo 0.08/0.15 
— 


9 


Rockwell Hardness, Scale 
& 
9 


C 044/052 Mn 075/115 
042/050 Mn 0757 1.19 $i 0.20/0.35 Mo 008/015 
| Si 020/035 Mo 0.08/0/5 


0246 8 10 12 1/4 16 20 24 28 
Tr Distance from Quenched End, Sixteenths 


| Compositions apply to steel produced to tentative 
3 } 2 hardenability bands determined by the standard end- 
. quench on 1-in. round bars, and to steels manufactured 
Mn 075/115 to “fine-grained steel practice”. 
Mo 0.08/0.15 Hardenability of steels may be specified in several 
ways: (a) max. and min. distances on Jominy bar for 
any desired hardness; (/b/ max. and min. hardness at 
any specified distance; (c) two max. hardness values 
at two desired distances; /d) two min. hardness values 
at two desired distances; /e) any point on min. hard- 
enability curve plus any point on max. curve. In addi- 
tion to any of the above, the hardness limits at 1/16 in. 
may be specified. 
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Steel 
manufdcturers concerned about 
critical materials 


Government controls are pinching the raw material supplies 
of many metal fabricators. However, many of these manu- 
facturers who ore familiar with Sharon “430” stainless 
steel have been able to quickly adapt it to their needs. 
It is the best available material for many of today’s 
needs. * Sharon “430” is in good supply and available 
with few restrictions as to end use. It is a straight 
chromium stainless steel with hundreds of successful 
applications. A new booklet with instructions on 
how to fabricate Sharon “430” stainless is avail- 
able. Get your copy by writing department 6153 
Sharon Steel Corporation, Sharon, Pa. 


AGRICULTURAL 


Sharon,y 


ARCHITECTURAL 


30 stainless steel 


SHARONSTEEL 


| 
| 
Fike 
AUTOMOTIVE | ar | 
= 
y/ 
j 
| s 
SPECIAL 
APPLIANCES 


On-the-Spot 
PHOTOMICROGRAPHY 


New B&L Eyepiece Camera, fits microscope eyepiece tube; 
make your own projection slides or “ work-in-progress” rec- 
ords. 35mm roll film or 244” x 314” film pack or cut film. 


Pictures-in-a-Minute 
PHOTOMACROGRAPHY OR 
PHOTOMICROGRAPHY 


New B&L Polaroid Land Camera attach- 
ment with reflex back, for B&L low and 
high power camera equipments. The print 
is automatically processed as film is ad- 
vanced for the next picture. 


cM 
Metallurgical 
Microscope 


Photo- 
macrographic 
Equipment 
Stereo- 
microscopes 


Whatever your metallurgical problem, 
there’s an instrument or combination 
of equipments in the Bausch & Lomb line 
to help you solve it. And there are 
important accessories, like those shown Research Metallograph 
above, to increase the scope 


of the basic equipment you choose. 


Balphot Metallograph 


You can save time, money and materials... in 
research, quality control and production 


a 

. with 
the proper B&L equipment and operating procedures. 


ILS Metallograph 
Let us show you how. No obligation, of course. 


WRITE for complete information 
Bausch & Lomb Optical Co., 
63813 St. Paul St., Rochester 2, N. 


MILS Metallograph 
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CONDENSE. into a few pages a complete 
account of postwar developments in Euro- 
pean metal engineering is obviously impossible. 
One aspect alone — materials for high- tempera- 
ture applications — occupied a large tome re- 
cently published by the Iron & Steel Institute. 
The present article must be limited in scope to 
a few outstanding examples relating to steels 
and high-temperature alloys. 

Surface diffusion processes offer a range of 


e © © @ By TOM BISHOP, Editor, “Metal Treatment and Drop Forging”, London, England @ @ @ @ 


gas hydrogen. The rate of penetration of silicon 


into the metal surface can also be varied by 
altering the temperature of the water bath 
which heats the liquid SiCl,. Metals siliconized 
in this wi ay show improved resistance to wear 
and to attack by acids and corrosive media. 
Chromizing — It appears that, both from a 
theoretical and from a practical point of view, 
chromium diffusion promises outstanding all- 


round performance. Since 1940 considerable 


etho 


most interesting industrial possibilities, for 
while carburizing improves the wear resistance 


of steel components, there is no improvement 
Considerable 
research has been carried out in England on 
this subject. 


in corrosion or heat resistance. 


Early work was mainly devoted 
to the diffusion of metals having a compara- 
tively low melting point, such as aluminum 
diffusion (or calorizing for improved heat re- 
sistance) and zine diffusion (or Sherardizing 
for atmospheric corrosion resistance ), 

For resistance to acids and certain other cor- 
rosive media, the American work of Thrig on 
silicon diffusion (thrigizing or siliconizing ) is 
of particular interest. The surface of many 
metals can be enriched with silicon by heating 
in an atmosphere containing SiCl, vapor. In 
the absence of a reducing gas, the dominant 
reaction is replacement, that is, 

2M SiC], 2MCI. + Si 

In the presence of hydrogen, there is an 

additional reduction reaction: 
2H. + SiCl, = 4HCI Si 

Apparatus has recently been developed 
Fulmer Research Laboratory designed to sili- 
conize metal surfaces under conditions in which 
the balance of the above reaction is changed 
by the use of mixtures in various proportions of 
a neutral gas such as nitrogen and the reducing 


technical progress has been made in Germany 
and Britain, although on different lines. 

Broadly speaking, research in Germany was 
devoted chie Hy to metallurgical problems such 
as the selection of special steels and furnace 
equipment to suit an improved but static tech 
nique. Effort in Britain was directed toward 
evolving and modifying the chemical factors 
to suit standard steels and conventional furnace 
equipment. In Britain, two processes are com- 
mercial, one by Metal-Gas Co. Ltd. (B.D.S. 
process which depends upon the action of chro- 
mous chloride in a reducing atmosphere) and 
the other by Diffusion Alloys Ltd. (D.A.L. ) 
In France, there is “Dikrom” as carried out by 
Société des Produits de Cémentation, and tur 
ther techniques devised by the Office National 
d'Etudes et de Recherches 
(known as ONERA),. 


The German firm of August Thyssen devel- 


Acronautiques 


oped special Inkromstahl (1.K. steels) for the 


B.D.S. process. The first, I.K.1, had the fol 
lowing composition: 0.10% C, 0.30% Si, 0.50% 
Mn, 0.45% Ti. The titanium acted as a carbide 
former, and titanium carbide precipitated as 
particles within the grains (instead of around 
the boundaries as iron carbide would naturally 
occur ), thus removing any barrier to the normal 
diffusion of chromium. 
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Such steels fall within Group | of Table 
the steels and irons appropriate for chromizing. 


proved after chromizing, but the thickness 
of the coating may be the limiting factor. 
Chromized mild steel jigs for holding parts 
during salt-bath heat treatment have been 
very successful; the coating prevents car- 
burization of the mild steel core, 
jigs do not harden when quenched; they 
distort less than cast alloy jigs, and can be 
straightened if necessary. 

The foregoing remarks apply particularly 


METAL 


Fig. 1 
lizing Structural Shapes (Metallization, Ltd.). 
also Metal Progress for November 1952, p. 100 


However, while I.K.1 was satisfactory for 
chromium diffusion, from an engineering stand- 
point its mechanical properties were 
Other steels were developed containing a high 


proportion of alloying elements. 


pe OT. 


Typical com- 
positions of some of these are as follows: 


ELEMENT 0K.25  I1K.85 
Carbon 0.10% 0.09%  O.15% 
Manganese 3.0 0.35 

Silicon 1.0 OS 
Chromium 2.5 
Vanadium O17 O5 
Copper 0.2 
Molybdenum 1.2 


I, classifying 
Proc- 


essing temperatures depend on thickness of parts and 
required characteristics of case. 

Chromized steel parts are now used in pumps and 
measuring and control devices handling gasoline, and 
generally give good service in contact with 
petroleum products. Stainless steel has had 
its resistance to corrosion by 


oil ash im- 


Automatic Spraying Machine for Metal- 
See 


Table 


to chromized mild steel and low- 


alloy steels. In general, other 


steels have inferior properties 


The chromium carbide type 
high- 


toolsteels, 


of 


carbon 


coating obtained on 


steels, some 
and cast iron has excellent cor- 
rosion resistance under workshop 
conditions, and it is noticed that 
tools chromized to impart wear 

The coat- 
chemically, 
to 


Good corrosion 


resistance do not rust. 


ing is rather inert 


and shows some resistance 
sulphuric acid. 
resistance can be obtained by 
but the 


quality of the material must be 


chromizing cast iron, 
specified; on certain castings the 
coating may be very porous and 
the unde rlying laye ‘rs will rust. 
The Meehanite type of cast ma- 


terial and malleable castings can 


be considered as “steels” for 
chromizing purposes. 
Chromized surfaces do not “tin” easily; 


specialized flux enables them to be soldered. 
Soldering jigs made from chromized mild steel 
do not pick up solder. In contact with molten 
lead, they do not corrode, and chromized pots 
for lead baths have been used with success. 
Ordinary dies for die casting zine-base alloys 
quite quickly pick up a deposit of zine, which 
spoils the appearance of the castings, and the 
dies must be cleaned periodically, whereas 
chromized dies can be in operation very much 
longer before cleaning is required. 
HIGH-TEMPERATURE ALLOYS 
While much 


designs of ¢ 


latest 
popularly known as 
jet engines — is withheld, some of the British 
engineering and metallurgical periodicals have 


information concerning 


Cas turbines 


been able to publish much data on such 


I — Steels and Irons for Chromizing by CrCl, 


Group 


Group | 


the 


Group 2 | 


Group 3 


PROCESSING 


PeEMPERATURI 


Plain or alloved steels, 
C <0.30% 
Plain steels, C 


1750 to 2000° F. 


0.30 to 0.55% 


Alloved high-carbon steels 
Alloved steel castings, C 
Malleable castings 

Plain high-carbon steels 
Iron castings 


15 1650 to 1825 
JIA 


1475 to 1750 
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outstanding advances acronautics as the 
Comet airliner, the Delta-Wing jet bomber, the 
Hawker “Hunter”, the “Canberra”, the “Javelin” 
and many others. One of the most powerful 
of these aircraft units — the “Olympus”, built 
by Bristol Aeroplane Co. Ltd. 
9750 Ib. thrust or better. These aeronautical 
achievements are based on advances in the 
field of metals subject to both high tempera- 
tures and high stresses. This is a field of metal- 
lurgy in which Britain can be justly proud. 

Gas turbines, of course, are not exclusively 
the property of aircraft. The American petro- 
leum industry was quick to see their utility for 
pumps and prime movers where natural or by- 
product gas might go to waste. 


has a rating of 


Gas-turbine- 
driven locomotives are under extensive road 
tests in various countries. In Britain interest also 
naturally gravitates toward shipping. One 
tanker, the “Auris” whose propulsion plant. is 
half diesel, half gas turbine, made several 
transatlantic crossings during 1952, some on 
power from the gas turbine exclusively. Results 
were so favorable that the owner, Anglo-Saxon 
Petroleum, has ordered an 18,000-ton. tanker 
powered by two 4150-hp. gas-turbo-alternators. 
Of more popular interest, perhaps, is the rumor 
that the Cunard Line has on the drawing board 
plans for a gas-turbine liner with aluminum 
superstructure to give service comparable to 
the $1,000-ton “Queen Mary”. 
Alloys for Disks and Blades 
tice both in Britain and America 
is to use disks of austenitic steel. 


General prac- 


Americans use frequently a 
composite disk — austenitic rim 
welded to a ferritic steel center. 
One British firm of engine man- 
ufacturers has consistently used 
ferritic steel disks, air cooled at 
the rim. 

Nominal compositions of alloys 
for disks and blades for aireratt 
gas turbines are given in Table 
Il; creep strengths of many of 
these were tabulated in) Metal 
Progress data sheets for Novem 
ber and December 1951.) While 
American engines have used 
many of the disk allovs, G.ISB 
is almost always chosen in Brit 
ain (except for the ferritic disk 
mentioned above 

Materials for turbine blading 
vary with life and service. A 
blade which may last indefinitels 
in a low-temperature, low- 


British Accomplishments in Jet Engines 


efficiency turbine in a petroleum refinery would 
not be suitable for a high-duty aircraft engine 
even though the expected life in hours may be 
comparatively short. In the latter case, greater 
emphasis must be placed on creep resistance, 
since speeds, centrifugal stresses and tempera 
tures are very high. 

It is known that efficiency of the gas turbine 
increases much faster than the operating tem 
perature — at least in the ranges used at present 

and that the safe limit seems to have been 
reached in alloys of our available refractory 
metals. Likewise the supply of the best of 
these metals is hardly adequate to make the 
expected number of engines. Various schemes 
for cooling the blades and buckets introduce 
many undesirable complications, so the present 
line of development seems to be toward mix- 
tures of metals and metallic compounds. One 
example is titanium carbide cemented with 
cobalt. Actual achievements in this direction 
are still hidden by the veil of “security”. 


FABRICATION OF BLADES 


Where blades are manufactured from) bar 
stock, it is customary in Britain for the steel 
maker to supply descaled or etched bar (to 
facilitate inspection) in the annealed or in the 


No fur- 


solution treated and aged condition. 


Fig. 2 — Bristol “Olympus” Turbojet Engine of 
9750-Lb. Thrust, for Use in Canberra Bomber 
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Substitutions in Toolsteels 


ther heat treatment is normally required. This 
applies equally to cold worke d bars, which may 
have been manufactured by cold drawing, cold 
stretching, or rolling at, say, 1100 to 1300° F. 

There are no major advantages in machining 
the austenitic steels in the nontreated condition. 

The majority of moving turbine blades for 
aircraft engines are made from drop forgings 
which have a generous allowance for final 
machining. While precision forged or coined 
blades can be made of a number of the mate- 
rials, the difficulties increase with the more 
highly alloyed austenitic analyses. Disadvan- 
tages are he avy die wear and the inadequacy 
of prevailing heat treatment facilities. 

Apart from the question of the superior 
macrostructure of a forged blade, the manu- 
facturing operation readily reveals defects 
which would normally escape inspection were 
har stock to be used. In many of the more 
complex austenitic steels, however, working 
may cause an undesirably large grain growth 
during the final heat treatment when the 
amount of deformation coincides with a critical 
amount of work in certain temperature ranges. 
Such undesirable large grain size is difficult to 
avoid, but it can often be limited by a. strict 
attention to forging temperature and limiting 
the amount of work done in any one heat. 

The stainless ferritic types of steel forge well, 
both in regard to ease of deformation and free- 
dom from bursts, but since they air harden 
strongly they require annealing or tempering 
immediately, The austenitic steels vary as 
regards forgeability but are all substantially 
stiffer to work when compared with the ferritic 
types. The stabilized 18-12 chromium-nickel 
steels do not generally require special attention 
and are not particularly susceptible to abnormal 


grain growth. The more complex austenitic 


steels are somewhat more resistant to hot de- 
formation than the simple 18-12 steel. The 
types with higher creep resistance, such as 337 
and R.ex 467, care in forging if 


center bursts are to be avoided. Austenitic 


steels do not vetial any special precautions 
in regard to cooling from forging temperature. 
The ferritic steels can be forged from a maxi- 
mum of 2200° F., but the temperatures for aus- 
tenitic steels should be restricted to a maximum 
of about 2100. 

Forging stock is normally supplied as center- 
less ground bars of diameter suitable to the 
particular blade. Ground bars can be readily 


inspected with or without etching. Required 


lengths are sawed or ground with thin abrasive 
wheels, thus offering a rough and ready means 
of subsurface inspection. 


Initial forging usually consists of a prelimi- 
nary upsetting and drawing out of the material: 
this acts as a check on the quality. Subse 
quently, the blank is shaped under a small forge 
hammer, using swages to form a dumbbell pat- 
tern, depending upon the blade form. The 
rough form is then transferred to the actual 
drop hammer for the final die forging. 


TOOL AND DIE STEELS 


The scarcity of certain strategic elements still 
creates great interest in possible substitutes for 
established toolsteels, especially of the high 
speed type. In Germany, R. Scherer and 
W. Connert have suggested, on the basis of 
turning tests, that increased vanadium will 
compensate for limited reductions in tungsten. 
Attempts to use chromium in place of tungsten 
have not been successful, but work on alumi- 
num and nitrogen together in steel have given 
encouraging results. The introduction of cobalt 
up to 18% improves hot hardness and “cutta- 
bility” of super high speed steels. Rykik has 
described a Russian process for milling cutters 
in which a hard facing of high speed steel i 
applied to a low-alloy cutter by an electric arc 
process in which flux-coated rods of proper 
analysis form the electrodes. 

The effect of metallic and carbide segregation 
on the cutting power of high speed steel tools 
has been investigated in England and has been 
of considerable commercial interest to the U.S. 
as well. Microradiography shows that while 
cobalt and molybdenum do not have any ap- 
preciable effect on the carbide segregation, 4 

vanadium seems to reduce the carbide size and 
makes the distribution more uniform. The 
effect of heat treatment (austenitizing and 
tempering) is to take the smaller particles of 
carbides and the heavy metals into solid solu- 
tion. Precipitation appears to occur on the 
remaining carbides rather than by re-forming 
about additional nuclei and consequently the 
range of size of the carbides is reduced — that 
is, the carbides are more uniform in size. Dit- 
fusion of the heavy metals appears to be more 
complete than examination with the optical 
microscope would suggest. 

Under certain conditions, there can exist in 
these steels zones which are almost devoid of 
the heavy metals. It is considered that this 
effect may be caused by nonmetallic impurities 
in the steel, such as sulphur, phosphorus, or 


- 


the usual gases. 


(On the other hand, this 
effect could be caused by the presence of non- 
metallic inclusions of low absorbing power for 
the radioactive materials added during the ex- 
periments.) In this instance, however, optical 
micro-examination did not reveal the presence 
of any massive inclusion stringers. It is con- 
sidered that these zones can act as planes of 
weakness in the finished tool, particularly at 
the high temperatures that are developed close 
to the cutting edge. 


DIES FOR EXTRUSION 


Interest has recently been stimulated in ex- 
trusion by the production in 1952 of the latest 
extrusion units in Britain by Loewy and by 
Fielding and Platt for extruding nonferrous 
metals. Further, Jacques Sejournet, general 
manager of the French company, Comptoir 
Industriel d'Etirage et Profilage de Métaux, has 
proposed Fiber-Glass as a lubricant for hot ex- 
trusion of steel and this idea is operating on a 
pilot-plant scale on both sides of the Atlantic. 
Interest largely centers on the metallurgical 
condition of the material to be extruded, the 
dies, and the design of the press. 

An important conference organized by the 
Institute of Metals in Birmingham, England, 
early in 1952 discussed tool and die materials 
for extruding nonferrous metals. A tool user 
at the meeting was of the opinion that an ideal 
tool material would be one which could stand 
up to the work, even when heated to the billet 
temperature. Such a material would extrude 
stock with uniform properties end to end. 


Table If — Nominal Compositions of Steels and Alloys Used for Gas Turbine Disks and Blades 


Hardness in Hot Work Steels 


However, no known material would work at 
the temperatures used in extruding copper-base 
alloys under present operating conditions. For 
many years it had been standard practice to 
use an 8 to 10% tungsten steel for dies, man- 
drels, back pads and pressure plates — if neces- 
sary for the bolster or holder as well, although 
for this a nickel-chromium steel was often ade- 
quate. Additions of cobalt, nickel and other 
metals had been tried, but these had not given 
any significant improvement in die performance. 
The Imperial Chemical Industries, Ltd., has 
therefore made its own of cast tungsten car- 
bide. By 1948 other British makers were pre- 
pared to precision cast dies in hard materials, 
and obtained sufficient accuracy for many dies 
to be used without any machining. 

This leads to the further question of the 
optimum hardness for steel tools for hot work. 
A Brinell hardness of 380 was suggested in a 
recent productivity report, but one user sug 
gested that he would prefer his mandrels to be 
100 numbers harder than this. A maker agreed 
that 450 Brinell would be better than 380, and 
his object was to give the highest hardness 
This was 
normally obtained by tempering slightly above 
the working temperature. It is questionable 
whether hardness is the best measure of abra- 


which could be retained in service. 


sion resistance; tungsten steel in the annealed 
condition had given better performance than 


when heat treated, and elsewhere copper had 
been extruded through annealed nickel-chro 
mium steel dies. 


MATERIAL Si Mn | Ni 


GISB 0.4 1.0 OS 13.0 
16-25-6 0.09 0.9 15 25.0 
0.3 0.6 1.0 9.0 
Discaloy 0.05 0.7 0.7 25.0 
Mo-V 0.20 0.30 0.50 0.3 
Cr-Mo-W-\ O17 0.30 0.50 0.3 
RK. ex 448* O15 0.75 0.75 

R. ex 467* 0.20 0.70 1.0 9.5 


Nimonic SOA <0.10 <1.0 <“1.0 Rem. 
Nimonic 90 <0.10 |<15 <1.0 Rem. 
S-S16 0.40 0.6 Be 20.0 
C-32 ().27 10.5 
FCB(T) 0.10 12.0 
326 0.25 17.0 
337 0.20 17.0 


Cr | Mo W Co 


Nominal Composition of Disks 


Nominal Composition ( 


19.0 


13.0 | 2.0 10.0 3.0 Ch 
16.0 6.0 O.ISN 
9.0 1.3 13 O4 O4AChH 
3.0 3.0 2.0 Ti, 0.5 Al 
0.65 0.25 V 
3.0 0.50 050 OTON 
0.75 O15 V. 0.45 Ch 
9.0 O.SO Ti. 2.5 Cu 
Blades and Buckets 
19.5 <2.0 | 2.25 Ti; 1.0 Al; <5.0 Fe 
19.5 18.0 | 2.25 Ti; 1.3 Al 5.0 Fe 
20.0 40 10 12.0 10 Ch: 3.0 Fe 
16.5 
1S.0 12Cb 
16.0 | 2.5 7.0 LSCb 
16.0 7.0 OS Ti, 3.0 Cu 


Ornenst 


*R. ex 448 and 467 are also used for blades. 


Tron is remainder except for the Nimonies and S-S1I6 
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Fig. 3— Fielding © Platt 2000-Ton Extrusion 
Press for Nonferrous Metals in Use by Aston 
Chain & Hook Co., Ltd. View shows conveyer 


_from heating furnace to press, with billet in center 


foreground ready for lifting to axis of cylinder 


ig FRANCE, as in all industrial countries, much 
attention has been given to the commercial 
production of metals and ceramics for high- 
temperature service. Temperatures and stresses 
of machines and equipment are constantly 
rising; consequently, much research has been 
done in this field during the last generation. 
It has resulted in notable improvements in 
alloys (a field which has been followed by 
Metal Progress ) 
into metal oxides, carbides and borides — either 


and has now branched out 
singly or in combination, and usually cemented 
together with a metallic binder. 

It is intended to review briefly all these fields. 

The engineering materials under considera- 
tion must resist static and dynamic stress. In 
certain uses they must never deform greatly 
some of them hardly at all. They 
resist chemical attack of heated air or combus- 


must also 


tion gas. Likewise, the structure must remain 


practically unchanged during its lifetime, so 
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Varied comments were made at this Birming 
ham conference by those who had tried nitrided 
dies. Some reported considerable improvement 


in life; another that the die had rolled-in badly 
at first, and had cracked after about 20 extru- 
sions. It was pointed out that nitriding may 


help to prevent a tempering effect at the die’s 
surface, but it was most essential that the main 
material of the die be able to withstand the 
working stresses. 

A maker inquired if there was any steel in 
the productivity report which users would like 
to try, and attention was immediately directed 


to Halcomb 218 (0.4% C, 5.0% Cr, 1.35% Mo, 


1.0% Si, anc : 0.35% V). The hardness is given 
as Brinell 362 to 351. Several users reported 
that they hi recently used steels of this type, 


usually containing rather more vanadium. One 
firm had used material with the following 
analysis: 5.5% Cr, 10% V, 1.3% Mo 
1.0% Si. 
mandrels over a high tungsten steel, and was 


also much cheaper. 8 


and 
This was a great improvement for 


Strong, Heat Resistant Alloys 


and Metallic 


that its properties will not vary. No fracture 
hay appe ar in sery ice. orging and mac hining 
mut not be too difficult. Finally, 


that will rotate at great speed, such as the 


for pieces 


blades of gas turbines, a low specific gravity 
is needed to lessen the centrifugal forces. 
FERRITIC STEELS AND ALLOYS 
Although ferritic 
the least resistant to creep, they can still be 


alloys are by their nature 


used at relatively low temperatures, as in steam 
turbines, or in more exacting apparatus where 
For this 
reason it was considered necessary to perfect 


the parts can be cooled artificially. 


this type of alloy. 
Ferritic steels have the following advantages 
over austenitic steels: 
1. High elastic limit at room temperature. 
2. Low coefficient of expansion, which miti 


gates the thermal stresses. 


+ 
ord 
& 
rig 


3. Ease of forging and heat treatment. 
1. Relatively casy fabrication. 


Kconomy of strategic elements. 

6. Relatively low price. 

On the other hand, they present the following 
disadvantages: (a) Creep diminishes rapidly 
above 1000" F.; (b) notch sensitivity is in gen- 
eral greater at temperatures below 750° F. than 
is true of austenitic steel; (¢) welding is gen- 
erally more difficult. 

Chemical Composition — Molybdenum is the 
alloying element most active in giving creep 
resistance to iron; chromium gives resistance to 
oxidation; nickel is indispensable for the hard- 
ening of large pieces by heat treatment. There- 
fore, the ferritic steels usually made were Cr- 
Mo steels and Ni-Cr-Mo steels. Tensile strength 
at high temperature was increased by additions 
of vanadium. Likewise, half of the molybde- 
num may be replaced by tungsten. 

Thus the following steel has already been 
used by the Germans during the war for rotor 
disks of turbo-jets: 0.2% C, 3.0% Cr, 0.4% Mo, 
0.4% W and 0.85% V. It proved to be very 
good at temperatures of 1000 to 1200° F., and 
was a useful extension of the possibilities for 


Combinations 


This heat treated steel is not 
susceptible to fatigue failure starting at slight 
notches. 


ferritic steels. 


Its resistance to carbide coalescence 
after prolonged stay at temperatures of use 
makes this steel especially interesting for land 
and sea turbines. 

Columbium was also added to ferritic steels, 
to induce precipitation hardening after solution 
treatment. This is effective even if the carbon 
content is very low. For example, note the 
following composition which has been used in 
0.05% C, 045% Mn, Si and 


Columbium has also been added to 


Germany: 
1.0% Ch. 
high-alloy steels more resistant to oxidation 
such as the 12% Cr stainless steel — to increase 
their creep resistance. Such a steel would give 
excellent service up to 1200° F, 

higher 
hardening temperature than others, to put the 


Columbium-bearing steels need a 


columbium compounds into solution — they be- 


ing less soluble than the carbides of chromium 


Ferritic Vs. Austenitic Alloys 


and molybdenum. ‘Temperatures in the neigh 
borhood of 1925 to 2100" F. are specified for 
steels with only a small percentage of chro- 
mium; even higher austenitizing temperatures 
are called for if the steel contains 12% Cr. 

Unfortunately, columbium is a rather scarce 
metal, and its value as a hardener of cobalt 
base alloys is so great that little of it can be 
spared at present for the ferritic steels on the 
low end of the scale. 

Heat Treatment — Ferritic steels exhibit a 
gamut of structures, obtained by the various 
heat treatments. These are not equivalent as 
far as mechanical properties at high tempera 
tures are concerned. French metallurgists have 
given this subject particular attention. (See 
Metal Progress for December 1951. ) 

The Future - 
type of steel should be along two lines — use 


Progress to be expected for this 


of new alloying metals, and discovery of more 
appropriate heat treatments. The addition ele- 
ments are partly dissolved in the ferrite at 
service temperatures, but usually exercise their 
prime effect when finely precipitated as car- 
bides or intermetallic compounds. The nature 
of these precipitates, on which the resistance 
of the steel in large part depends, can be deter- 
mined after they are separated by methods of 
electrolytic extraction. There is plenty of work 
still to be done in this field. 


AUSTENITIC STEEL AND ALLOYS 


The face-centered cubic crystal — austenite 
—has proven much more resistant to flow than 
the body-centered cubic (ferritic) structure 
Besides, austenite can dissolve many alloying 
elements at high temperatures which tend to 
precipitate in the form of carbides or of inter 
metallic composites when temperature falls 
1300" F. 


is amenable through various heat treatments to 


below For this reason the structure 


hardening processes — precipitations which re 
inforce considerably the strain resistance of the 
matrix, Furthermore, the finely dispersed pre 
cipitate is very resistant to coalescence (if it is 
judiciously chosen) and so holds its strength 
during prolonged stays at service temperature 


The increased creep resistance obtained in 


By ANDRE MICHEL, Technical Director 


Union of Fine and Special Steel Producers 


Paris, France 
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solid solution alloys through heat treatment is 
not due solely to precipitation at the time of 
reheating or during anges ate service, 
but also to alloy elements remaining in solid 
solution in the matrix, thus strengthening it by 
the heterogeneity of the crystalline structure 
that is induced by the presence of such 
“stranger atoms. 

With these structures two types of phases are 
to be improved before the most resistant alloys 
can be produced — namely, the basic matrix 
and the precipitated particles. 

In the austenitic stainless steels, the basic 
matrix is a face-centered cubic crystal built up 
of iron atoms, within which numerous nickel 
and chromium atoms appear at positions which 
otherwise would be occupied by iron. They 
render the austenite a very stable crystallo- 
graphic entity and the steel ve ry resistant to 
oxidation. But the two next metals in’ the 
periodic sequence (therefore chemically very 
similar to iron) form gamma solid solutions 
with iron and with each other in all propor- 
tions. Such ternary austenitic alloys have 
strength properties at high temperatures greater 
than those of the better-known austenitic stain- 
less steels. These metals are nickel and cobalt. 
For this reason nickel-base and cobalt-base 
alloys have been intensively studied; this opens 
up a vast field of exploration by varying iron, 
nickel and cobalt in the basic matrix. 

Besides, to reinforce the intrinsic properties 
of this matrix at high temperatures, additions 
of various clements were put in solid solution 
by heating to high temperatures (around 2100° 
F.). After rapid cooling, these were precipi- 
tated as various compounds by prolonged re- 
heating at medium temperatures (around 1200 

1500" F.). These precipitates were harden- 
ing phases and induced resistance to flow and 
creep. These precipitates, which in general are 
either carbides or intermetallic compounds, are 
now under intensive research — indeed they 
constitute the principal field of research for 
perfecting our present high-temperature alloys. 

The elements or reinforcing alloys already 
used are tungsten, molybdenum, titanium, co- 
lumbium, aluminum and tantalum. (Nitrogen 
might also be included, since it can replace 
part of the carbon atoms in the precipitated 
carbides.) ‘The precipitates must not only in- 
crease the tensile strength and creep resistance 
at high temperatures in the matrix; they must 
also resist coalescence during service at these 
high temperatures. Furthermore, excess addi- 
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tion clement remaining dissolved in the alloy 
must also improve the properties of the matrix 
permanently, Studies already made show that, 
from these points of view, complex composites 
produced by two or more additions are more 
efficacious than those produced by one alone. 
Consequently, many commerce ial alloys use 
several of the metals named above. 

The categories may be listed as follows: 

Austenitic Steels —‘These are extrapolations 
of the classic 15-5 Cr-Ni stainless steel, espe- 
cially by increasing the nickel content to more 
than 25'¢. This makes the austenite very stable 
even after cold work, and in spite of the pres- 
ence of much chromium (necessary for oxida- 
tion resistance) and of the precipitation addi- 
tions —all alpha-forming elements with the 
exception of nitrogen. Thus, compositions are 
about as follows: 14 to 20% Cr, 10 to 30% Ni, 
6% Mo, with additions of W, Cb and Ti pos- 
sibly as high as 4%, Al up to around 1%, and 
nitrogen to about 0.4%. 

Alloys of Nickel Base — ‘These alloys are de- 
rived from the former alloy with 80% Ni, 20% 
Cr for wire and strip resistors. To this basic 
alloy the elements creating precipitants are 
added as described above. Typical is the 
“Nimonic 80° commonly used in British jet 
engines: 20% Cr, 2.5% Ti, 0.8% Al, 0.6% Mn, 
and the rest nickel. 

Alloys basically of nickel with aluminum and 
molybde ‘num added have rece ntly been studied 
in the United States. About 8.5 to 9.0 times as 
much nickel as aluminum is indicated; the de- 
sirable composition would be 70% Ni, 8% Al, 
21.5% Mo. This gives excellent castings by 
the lost-wax process. 

Alloys With High Cobalt all have between 
20 and 30% chromium; the respective propor- 
tions of nickel, cobalt and iron vary consider- 
ably. Variations up to 20% Co exist, and nickel 
may vary from 20 to 60% 
inversely, 


the iron varying 
Another group of alloys contains 
about 65% of nickel plus cobalt, the cobalt vary- 
ing from about 30 to 50%. Finally, for invest- 
ment castings, alloys with 62 to 65° cobalt 
exist — specifically, “Vitallium”, containing 62% 
Co, 28% Cr, 6% Mo or (6% W plus 2.5% Ni) — 
alloys closely related to the American Stellites, 
well known as cutting tools, but very low in 
carbon content. 

It is not possible to elaborate further on 
these varied alloys of extreme interest. 

The Future — It is hardly to be expected that 
the maximum temperature of service can be 
greatly raised for metallic alloys. Minor im- 
provements may be looked for if the optimum 
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equilibrium can be found between the basic 
Ke-Ni-Co alloy of the matrix and the quality 
of the hardening precipitates (carbides or inter- 
metallic compounds). This field is vast, and 
can only be prospected slowly because of the 
length of time necessary for creep testing and 
for determining corrosion resistance. 

To increase the resistance of a metallic part 
to corrosion and stress at high temperature, 
metals with a higher melting point must be 
used in greater measure. This is true for 
chromium, tungsten and molybdenum. Chro- 
mium, whose melting point is 3425° F., is par- 
ticularly promising; it is actually very resistant 
to oxidation (tungsten and molybdenum are 
not) and besides is rather abundant and would 
not seem at the moment to pose any strategic 
problem. Thus chromium-base alloys are be- 
y. Of these, 
chromium-iron alloys seem the most promising 


ginning to be studied more intently. 


— with, of course, additional elements for pre- 
cipitation hardening. 

One fabrication process should be mentioned 
which seems promising — the technique of pow- 
der metallurgy, whose development we will 
sketch later as respects ceramic-metal com- 


wsites. Powder metallurgy allows us to use 


metals of the highest melting points, 
which can hardly be alloyed otherwise. 
Furthermore, grain size is much more 
easily controlled than in cast, unforged 
parts. For example, this technique allows 
us to fabricate parts of molybdenum, a 
metal that melts at 4750° F., and has a 
high tensile strength at high tempera- 
tures of service. One difficulty is that it 
must be protected against oxidation, and 
this problem is only partly solved by 
coating the article with another metal 
which converts itself to a refractory 
oxide, or with a compound which is at 
once firmly adherent and protective. 

Powder metallurgy has also fabricated 
porous pieces of refractory alloys which 
can be cooled service by forcing a 
cooling gas through the piece. 


CERAMICS AND CERMETS 


In order further to increase the oper- 
ating temperatures and efficiencies of 
jets and other engines, materials even 
more refractory mechanically and chem- 
ically than metallic alloys must be in- 
vestigated. Work has been centered on 
ceramic products which, compared to alloys, 
have the advantage of not being subject to 
oxidation and being generally very stable chem- 
ically at high temperatures, even after pro- 
longed exposure at 1800" F. In addition, they 
usually have low density (4 g. per cc., more or 
less) —a ve ry interesting fact for piece Ss moving 
at high rotational speed such as rotor disks of 
turbines, thus diminishing the induced centrif- 
ugal forces. Their static tensile strength is 
maintained quite well at high temperatures 

Apparently, the most favorable product is 
alumina, A new ceramic product has recently 
been introduced by Stupakoff Ceramic and 
Mig. Co. based on a silico-aluminate of lithium. 
Compositions can vary considerably, with ac 
companying variations of coefficient of thermal 
expansion from positive values to negative. 
These ceramics are quite resistant to thermal 
shock, whereas others are not. 

The disadvantages of ceramics usually cited 
are their fragility when cold and poor resist- 
ance to the thermal shocks to which the pieces 
are exposed in service. 

Materials which cannot properly be called 
ceramics but which have the same advantages 
are the metallic carbides and borides. The 


Promising High-Melting Metals 
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Cermets in Various Combinations 


nitrides and silicides also are worthy of interest 
but have been less studied. Considerable experi- 
mentation with carbides of tantalum, columbium, 
titanium, and tungsten, and with borides of 
chromium, molybdenum, and titanium has been 
published in recent years. The most interesting 
formulations are no doubt still on the secret list. 

In general, these materials have the same dis- 
advantages as true ceramics. Parts made from 
them can only be fabricated by methods of pow- 
der metallurgy. (Mixing of the powders can be 
accelerated by ultrasonics. ) 

Due to the disadvantages of these materials 
when compacted without sensible amounts of 
binders, it has been proposed to combine the 
advantages of the two types of products — metal- 
lic alloys and ceramics —by means of powder 
metallurgy, thoroughly mixing the two products 
before sintering, much as the well-known tungsten 
carbide cutting tools are manufactured with cobalt 
binder. These composite solids are called “cer- 
mets”, an artificial word derived from ceramic- 
metal. Resultant properties, such as resistance to 
thermal shock and to chemical corrosion, density, 
and tensile strength at high temperature, are 


Fig. 2 — Past Performance and Predicted 
Future Progress in High-Temperature 
Metals and Ceramics (J. H. Collins, Jour- 
nal of Aeronautical Sciences, April 1940) 
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intermediate between those of the constitu- 
ents. However, the mixtures usually and 
notably improve the inadequacies of the two 
types of materials, as previously outlined. 

Many varied combinations have been 
studied; these will only be enumerated: 
(a) Alumina with iron or chromium; (b) 
oxide of beryllium or zirconium with cobalt, 
nickel, chromium, or copper; (¢) chromium 
boride with nickel; (d) titanium carbide with 
nickel (well developed in America as “Ken- 
tanium”) or with cobalt or molybdenum; 
(ce) boron carbide with iron. Additions of 
tantalum or columbium carbide to titanium 
carbide and particularly to boron carbide 
seem to improve its resistance to oxidation. 

In general, carbide cermets have a higher 
thermal conductivity and resist thermal 
shock better than oxide cermets, but the 
latter are more resistant to oxidation, as 
could be expected. Density of cermets is 
half or a third that of metallic alloys. 

Studies are being actively pursued in vari- 
ous countries throughout the free world and 
have already yielded very promising results. 
Primary variables studied are the nature of 
the ceramic compound, the cementing metal 
and the proportions of the two. The best 
metal binder for a given ceramic compound 
is not necessarily the best with another. 

Fabrication methods other than powder 
metallurgy are also being investigated — for 
example, the possibility that a porous ce- 
ramic body can be formed which can later 
be impregnated with melted metal. Like- 
wise the metal and ceramic can be vaporized 
and, with the condensed product thus thor- 
oughly mixed, proceed to a solid shape. 

Ceramic products can also be used as 
protectors against oxidation for metals or 
materials with high tensile strength at high 
temperatures but subject to oxidation — for 
example, for parts made of unalloyed tung- 
sten or molybdenum. Various processes have 
been tried; two will be mentioned particu- 
larly: The first consists in covering the part 
with borides or refractory silicides formed 
by direct reaction of an appropriate gas with 
the metal to be protected. The sical con- 
sists in covering this part with a layer of an 
appropriate alloy which is later oxidized into 
a tight ceramic coating. 

Figure 2 by J. Collins sketches the 
progress up to the present time in maximum 
temperature possible in service and, perhaps 
in a daring way, the progress to be antici- 
pated in the coming two decades, S 
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By H. H. BURTON 
Director of Metallurgy and Research 
English Steel Corp., Ltd. 
Sheffield, England 


Large Alloy Steel Forgings 


M”" of the recent developments in the man- 
ufacture of heavy alloy steel forgings may 
be broadly classified under the following gen- 
eral headings: 

1. Introduction of steel compositions not 
previously employed in such work, or only for 
a limited range of forgings of certain types. 

2. Improvements in steel melting, ingot cast- 
ing technique and ingot mold design. 

3. Modifications in forging practice, some- 
times coupled with intermediate heat  treat- 
ments between successive forging stages. 

4. Development of improved methods for 
the heat treatment of the completed forgings. 

Obviously, it is impossible, in the space of 
one brief article, to deal with all postwar de- 
velopments included within these four head- 
ings, and the author believes that his purpose 
will be best achieved by references to them in 
the course of a description of some major devel- 
opments in forgings made from 3% chromium 
molybdenum steel. 


NEW STEEL COMPOSITIONS 


In common with most important develop- 
ments in steel manufacture, the utilization of 
3% Cr-Mo steel for solid forgings of the largest 
types has proceeded slowly and methodically. 
The author's company has been turning to its 
use for some years, for the following reasons: 

1. In the form of large ingots, this steel is 
characterized by less heavy segregation and 
less susceptibility to corner ghosts than other 


alloy steels capable of developing similar me 
chanical properties in large masses. 

2. Forgings made trom it are also less sus 
ceptible to serious troubles such as snowflakes 
(“hairline cracks”, in Britain) than those from 
other alloy steels of comparable properties. 

3. Partly on account of the characteristics 
dealt with in (1) above, it is the experience of 
the authors associates that the ratio of tan 
gential and radial to longitudinal properties is 
superior in the 3% Cr-Mo steel to that of most 


other alloy steels after similar forging reduction. 

4. The 3% Cr-Mo steel can be made in an 
acid openhearth furnace to a high standard of 
quality for such purposes as rotor forgings for 
large steam turbines and turbo-alte ers 

Before and during World War II, 3% Cr-Mo 
steel yom composition,* 0.25% 0.55% 
Mn, 0.25% Ni, 3.35% Cr, 0.55% Mo) had been 
used ‘chie fly for various kinds of drop forgings, 
including aero-engine and motor vehicle crank 
shafts. For heavy forgings it was almost con- 
fined to large hollow vessels. 

Extensive study in the research laboratory 
had shown, however, that this steel should be 
very suitable for large forgings of the solid type 
and, after an exhaustive investigation of the 
thermal transformation characteristics of the 
steel, together with its hot working properties, 
solid forgings of larger size were undertaken 
experimentally. Many of these forgings were 
sectioned, examined and tested in detail after 
various final heat treatments, with the result 
that predictions from research work were fully 
borne out. Consequently, full-scale manufac 
ture was undertaken in collaboration with vari 
ous users of large forgings. One of the first 
successful ones was a large disk forging for 
built-up turbine rotors; it proved to be much 
less susceptible to internal defects than similar 
forgings made from other alloy steels. The 
obvious next step was to manufacture one piece 
rotors for steam turbines and alternators. 


* This analysis is the same as the British En 40B standard 


intended for nitriding, 
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3% Cr-Mo Steel for Heavy Forgings 


As an illustration of one of the most interest 
ing characteristics of this steel, Fig. 1 shows a 
typical TTT-curve. Special attention is drawn 
to the comparative ease with which the steel 
has transformed in the “pearlite” range. About 
one hour is necessary for complete transtorma- 
tion at 1300°F. This advantage will be re- 
ferred to again later in this article. 


INGOT STAGE OF MANUFACTURE 


Much attention has been paid to the effect 
of ingot size and shape, as well as to steel- 
making and casting temperatures and pouring 
speeds. Substitution of ingot molds of the 
round corrugated type for the older octagonal 
type has given greater freedom from corner 
segregates and a much wider range of pouring 
speeds. In these respects, some types of alloy 
steel previously used for large forgings have 
proved to be very critical, even with the best- 
designed ingot molds. On the other hand, 
this steel has a greater tendency to form skulls 
than nickel-bearing steels and, for this reason, 
higher pouring speeds are generally used. 

At one time, some trouble was encountered 
with the 3% Cr-Mo steel in the form of non- 
metallic inclusions toward the lower end of the 


Vig. | — TTT-Curve for 3% Cr-Mo Steel Used 
for Massive Forged Rotors, Austenitized at 
1650° F. Chemical composition: 0.25% C, 
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ingot, but this appears to have been overcome 


by a caretully controlled casting technique. 

Much attention has been paid to forging 
practice to avoid the unexpected and sometimes 
mysterious differences which have been found 
in finished forgings. Whereas the view was 
once held by many that a large amount of 
forging reduction was always beneficial, more 
thorough investigation has shown that the con- 
trary is often true. In rotor forgings especially, 
which are tested tangentially and radially as 
well as longitudinally, there are definite advan- 
tages in keeping the forging reduction down to 
the minimum practicable. 

Apart from the effect of forging reduction on 
the mechanical properties in tangential and 
radial directions, however, there is very strong 
evidence that heavy forging reduction, carried 
out at one and the same forging heat, increases 
the susceptibility of the forging to snowflakes 
or hairline cracks; these tend to be much influ- 
enced by the directionality brought about by 
the plastic flow of the metal, especially in the 
lower ranges of forging temperature. 


PRECAUTIONS IN FORGING PRACTICE 


For this reason there has been a tendency, 
which has become an established practice in 
the English Steel Corp.’s shops, to increase the 
number of forging heats to bring about a given 
reduction from ingot to the body diameter of 
a rotor forging, with the double purpose of 
insuring that plastic flow occurs at a high tem- 
perature, and that the directional effect of a 
given amount of reduction is partially removed 
by a subsequent reheating to the upper limits 
of the forging temperature range before any 
further forging is done. 

In the largest forgings, an additional advan- 
tage appears to be gained by cooling the forg- 
ing in between successive forging heats through 
the range of temperature corresponding to the 
austenite-pearlite transformation (assuming 
that the steel is one which can be tully trans- 
formed in this range) before a subsequent re- 
heating for further reduction. 

The thermal transformation characteristics of 
3% Cr-Mo steel, as shown in Fig. 1, are par- 
ticularly valuable in connection with the se- 
quence of operations just described, since this 
steel can be transformed quite readily in the 
pearlite range, which is roughly between 1400 
and 1300" F., 


been successtul at the stages mentioned. 


and this type of treatment has 


All manufacturers of large alloy steel rotor 
forgings must have encountered, at one time or 


| 


another, the elongated hairline crack confined 
to the region of large annular segregation. The 
multistage forging procedure with intermediate 
annealing has proved, to the author's satisfac- 
tion at least, to be very effective in preventing 
this type of defect which, in the past, has been 
even more difficult to overcome than the famil 
iar type of snowflake which, in a fractured sur- 
face, appears to be almost circular in shape. 

It may be interesting, in passing, to remark 
that, according to the experience of the author, 
there is little or no advantage be gained 
from multistage forging which involves a series 
of upending, or upsetting, operations alternat- 
ing with axial forging, though such a process 
has been favored by many manufacturers of 
large solid forgings, especially on the Continent. 


HEAT TREATMENT ON COMPLETION 
OF FORGING 


The proper design of the heat treatment 
cevcle or cveles involved at this stage of manu- 
facture has received much attention. It is one 
of the most critical stages in the manufacture 
of large alloy forgings in general, and of rotor 
forgings in particular, since these are some of 
the largest solid pieces which are made in com- 
paratively highly alloyed steels. However well 
all the previous operations involved 
making, 


in steel- 
casting and forging have been carried 
out, a forging can be either made or marred 
by he type of heat treatment applied imme- 
diate ‘ly after forging. For this reason, many 
full-scale experiments have been carried out 
during recent vears, with the primary object of 
establishing the most effective heat treatment 
for a particular type of steel and the secondary 
object of simplifving this heat treatment as 
much as is consistent with final success. 

There is overwhelming evidence to show that 
the chief detects which are liable to afflict large 
solid forgings originate during or immediately 
after the heat treatment at this stage of manu- 
facture. This statement does not, of course, 
apply to large internal defects such as clinks 
or forging bursts, but rather to the much more 
prevalent and insidious defects which may be 
broadly classified under the terms snowflake 
and hairline cracks. Based upon the theory 


that such defects were entire lv caused by 
stresses due to volume changes associated with 
transformations and unsuitable rates of heating 
or (more especially) cooling, it was thought 
not very long ago that success could be achieved 
by a relatively simple heat treatment consisting 


of equalizing the forging at some temperature 


Defects Originate in Heat Treatment 


above the Ar transformation ranges, followed 
by controlled cooling through these ranges, and 
subsequent reheating to a temperature some 
what lower than the commencement of Ac,. 
Further experience with larger alloy steel 
forgings indicated that this simple treatment 
was ineffective, so the heat treatment cycle was 
modified by adding an intermediate “refining” 
treatment, consisting of heating the forging 
after completion of the first transformation on 
cooling — to a temperature substantially above 
Ac,, followed by controlled cooling through the 
Ar range and a final tempering as previously 
Even this more complicated cycle 
proved to be insufficient with still larger forg 
ings, where success was often achieved by a 
repetition of the “refining” treatment just de 
scribed, with the result that the heat treatment 
With steels hav- 
ing a composition suitable for complete trans 


indicated. 


cvcle consisted of four stages. 


formation in the austenite-pearlite range, the 
final tempering treatment was found to be un 
necessary; with such steels, only three stages 
were required and many large forgings have 
been heat treated succe ssfully in this way. 

The exact role played by hydroge n in Causing 
internal defects in large alloy steel forgings has 
received much attention by British metallur- 
gists, and its influence, both on the formation 
of snowflakes or hairline cracks and on the 
mechanical properties of the finished forging, 
has been dealt with at length in the paper by 
Svkes, Burton and Gegg, published by the bron 
and Steel Institute in June 1947. There: still 
remain, however, a number of problems to be 
solved; not the least of these is the apparent 
influence of certain earlier stages of manufac 
ture upon the success or otherwise of a par 
ticular series of heat treatments applied after 
completion of forging. Some of these are 
under investigation at the present time 


FINAL HEAT TREATMENT 


It will be appreciated that, in all the stages 
of manufacture dealt with so far, no machining 
has been involved and the mass of steel has 
been maintained well above atmospheric tem 
perature throughout the whol sequence ol op 
erations. Betore final heat treatment to insure 
the desired properties in the final forging, ma 
chining is necessary in order to remove surface 
impertections which might lead to serious trou 
It has been 
found desirable also to subject the forging to 


ble in any quenching operation 
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Table I — Mechanical Properties of Large Forgings for Turbo Generators 


LOCATION 


Linur* 


Bottom shaft end Longitudinal 76,600 
Top shaft end Longitudinal 79,300 
Bottom rotor body Transverse 76,000 
Top rotor body Transverse 75,200 
Bottom rotor body Radial 77,300 
Top rotor body Radial 75,400 
Top of core Longitudinal $0,600 
Middle of core Longitudinal $2,700 
Bottom of core Longitudinal 76,200 


Rotor for Turbo-Alternator, 


Bottom shaft end Longitudinal $3,400 
Top shaft end Longitudinal $3,600 
Top rotor body Transverse $2,200 
Top rotor body Radial $1,900 


‘Top of core Longitudinal 86,100 


PROPORTIONAL 


Low-Pressure Turbine Rotor, 54 In. Diameter, 117 In. Longt 


37 In. Diameter, 158 In. Longt 


ELON- AEDUCTION 


STRESS GATION or Ane 


BEND 


101,400 26.1% 67.0% 
104,300 26.0 67.5 ISO 
100.700 24.2 57.3 ISO 
102.800 24.2 33.9 ISO 
102,100 23.0 62.6 
103,200 23.2 55.1 
105,000 25.0 61.5 
96,500 19.3 15.6 
95.800 26.9 


106,100 24.9% 68.6% 
107.200 25.0 ISO 
106,100 51.6 ISO 
105.600 20.0 19.7 ISO 
110.800 22.3 61.1 


treatment. 


periods which have been 
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*At 0.5% strain. 


a thorough examination by ultrasonic methods 
at this stage of manufacture, since it would be 
useless to proceed further with a forging which 
already contained internal defects. 

The author is fully aware of the various argu- 
ments which are often advanced against a final 
heat treatment consisting of oil hardening and 
tempering, and in favor of the alternative of 
air hardening and tempering, but a comparison 
of the mechanical properties and thermal sta- 
bility of steam turbine rotors hardened by these 
processes has shown conclusively that the more 
rapid quenching is often most beneficial to the 
mechanical properties and not in the least 
detrimental from the point of view of thermal 


stability. Extensive experience with rotor forgings in 
3% Cr-Mo steel, finally heat treated by oil hardening 
and tempering, has now been gained by English Steel 
Corp. over the past few vears, and about 100) such 
forgings have been manu- 
factured without the oc- 


; Fig. 2—B-H Curve Showing Permeability 
currence of a single case of Rotor Forging After Final Heat Treatment 
of cracking during heat 


tExclusive of shaft ends. 


calculated beforehand so as to reduce the tem- 
perature at the center of the rotor body to the 
desired level below the transformation on cool- 
ing, as described by T. F. Russell in his paper, 
“Some Mathematical Considerations on the 
Heating and Cooling of Steel”, in the Journal 
of the Lron and Steel Institute for 1936. At the 
end of this quenching period, forgings are in- 
variably charged immediately into the temper- 
ing furnace and raised slowly and uniformly to 
the specified tempering temperature, where 
they are held long enough to insure complete 
thermal uniformity and subsequently cooled 
slowly to atmospheric temperature. 

Preliminary mechanical tests from the shaft 
and body ends of the rotor are taken at this 
stage, and, if these indicate that the heat treat- 
ment has produced the desired results, the rotor 
is trepanned to provide core tests, which are 
the best possible indica 
tion that the heat. treat- 
ment has been effective 
right to the center of the 
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treatment, or subsequent forging. 
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failure to behave satistac- If the rotor forging is 
torily in a thermal stabil- /5 asl + designed for a_ turbo- 
test. The rotors in alternator, the next oper- 
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Fig. 3 (Left) — Microstructure at 500 * of 
Rotor Forging of 3% Cr-Mo Steel, 37 In 
Diameter, 13 Ft. Long, After Isothermal 
Transformation at 1300° Brinell hard 


the machining is done after core testing but 
before the second stabilizing treatment. 

The second tempering or stabilizing treatment 
serves the dual purpose of providing additional 
stress relief and of reducing the hydrogen con- 
tent of the steel in the vicinity of the bore 
(which has already been trepanned for the core 
test previously mentioned ). With steam turbine 
rotors of the “gashed” type, a considerable im- 
provement in the properties of the forging as 
a Whole is brought about by this second treat- 
ment, since hydrogen is able to escape freely 
from the additional surfaces exposed by the 
gashing operation. Many comparisons have 
been made between the elongation and reduc- 
tion of area figures of forgings before and after 
this second tempering treatment and the im 
provement is sometimes quite surprising. 

Results of tests taken from a large turbo- 
alternator and a large low-pressure steam tur- 
bine rotor respectively are shown in Table 1. 
The steel in both forgings was a 3% Cr-Mo 
analysis, quite similar to the one quoted in the 
caption of Fig. 1, manufactured in the open- 
hearth furnace and finally heat treated in ac 
cordance with the schedule given above. Sam 
ples from the turbo-alternator rotor forging 
were given a permeability test to show the 
and it 
will be seen that these compare very favorably 


magnetization characteristics (Fig. 2), 


with the results obtained from previous steels 
emploved for this purpose where the required 
mechanical properties are of the same order. 
Typical micrographs illustrating the structure 


ness 179. Pearlite with slight traces of 
ferrite network Right Tempered bain 
ite in the same forging after final heat 
treatment. 500 Brinell hardness 223 


after isothermal annealing and final heat treat 

ment respectively also appear in Fig. 3. 
Concluding Remarks 

the headings stated at the beginning have been 


Developments under 


discussed with reference to rotor forgings in 
% Cr-Mo steel. It will be appreciated that 
much of this development also applies to other 
types of forgings and to other types of steel, 
especially in the remarks dealing with modifi 
cations to forging procedure and heat treatment 
immediately after completion of forging. With 
alloy steel forgings especially, most of these 
developments are essentially metallurgical in 
character. It is the author's view that, as the 
size of forgings still further increases — which 
seems almost inevitable —the metallurgical 
problems will continue to prove the most diffi 
cult. Many forging plants already in existence 
are capable of dealing with alloy steel forgings 
still larger than those which have been made 
up to this date, and other larger units of plant 
are either planned or in the course of con 
struction which would enable this size to be 
extended further. 

In the production of satisfactory ingots of 
the necessary size, however, and perhaps still 
more in the development of the most effective 
and economical heat treatments to be employed 
at various stages of manufacture, there is still 
a large and most fascinating field for further 
study. Research is also needed in the selection 
and improvement of steel compositions which 
promise some simplification in ingot-making and 
heat treating techniques. 6 
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By HANS VON HOFE, Scientific Aide 
Consultation Center for the Welding Industry 
Cologne, Germany 


Fig. | — Two-Flame Slit Torch Has 
Van-Like Vlame for Preheating the 
Joint Ahead of the Welding Flame 


Postwar Trends 
German Welding 


A COMPREHENSIVE picture of the development 
of welding technology in Europe since the 
end of World War IL is hardly possible, since 
the exchange of knowledge between individual 
countries is still so obstructed. Economic 
divergencies between European states are re- 
sponsible for completely different approaches 
to welding problems and therefore lead to com- 
pletely different: solutions. An attempt can 
only be made to give a general insight into the 
German situation during the postwar period. 
The author was privileged to be a member of 
the Study Group which toured the eastern 
United States prior to the First World Metal- 
lurgical Congress in Detroit in 1951 and con- 
trasts to American practice will be noted. 
After the unfortunate partition of the German 
Reich, the Federal Republic of Germany with 
an area of $7,000 sq.mi, and a population of 
13 million is the seventh largest state in Europe 
with the third greatest population. To compare 
this to the American situation, one must imagine 
that all the population of New England, New 
Jersey, Maryland and the District of Columbia 
were moved in on the present inhabitants of 
New York and Pennsylvania, and that these two 
states were then separated from their surround- 
ings by national boundaries. Remember also 
that in 1946 the industry of this land was para- 
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Technology 


lyzed by the war, the curre ney was completely 
disorganize vl, 
stantly 


and the population was con- 
y swelled by the influx from the East. 
This situation would scarcely have been over- 
come without generous help from the U.S.A, 
Reconstruction is now quite evident. How- 


ever, in the last few vears these conditions 
existing in Germany have had 


strong influ 
ence on all our industry, 


including that of weld- 
ing and allied processes. 

German industry has an honorable position 
in the development of the welding processes 
The 
well 
Of recent vears, foreign innovations 


now used throughout the civilized world. 
older and well-established 
pertected, 


methods are 


are attentively studied, but they are applied 
only the indi- 
met. This rule, which 
is frequently unintelligible to a foreign engi 
neer, 


after meticulous testing under 
vidual conditions to be 


is necessary because unsafe investments 
witk scanty capital must be avoided. In addi 
tion, the proportion accounted for by manual 
welding in Germany is still about 90% 


in the U.S.A.. 


less. 


while 
this fraction amounts to 75% or 
Since hand work is cheaper in Germany 
(the average hourly wage of skilled workers is 
60¢ as compared to about $2.00 in the U.S.A.) 
and an adequate supply of experienced welders 
is available, manufacture in small lots or even 


4 
4 
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individual pieces predominates over mass pro- 
duction, and automatic welding processes have 
but limited interest. 

Therefore, one is inclined to place a greater 
significance on semi-automatic processes. These 
facts also account for the circumstance that gas 
welding and automatic gas welding are much 
more widely used than in other countries. 
Although its merits are known to Germans, 
shielded-are welding under argon (on a purely 
cost basis ) can compete with gas welding only 
in special cases, such as in the welding of 
corrosion resistant steels. 


EQUIPMENT AND PROCESSES 


In a brief review such as this it is impossible 
to describe in detail some new equipment 
which appears to have unusual merit. Only 
the most cursory mention can be made; a more 
complete account must be reserved for a sub- 
sequent article, 

Manual Welding — ‘The main obstacle to 
manual gas welding is its lower melting ca- 
pacity compared to are welding. This can be 
corrected if one employs double welding, or it 
one uses one of the new two-flame torches for 
thicker plates. In double welding, two welders 
work simultaneously, one on each side of the 
plate. Due to the accumulation of heat at the 
base of the weld, one can work with smaller 
torches, and less gas is consumed because of 
the increased welding speed, 

The modern two-flame slit torch shown in 
Fig. | possesses a dovetailed preheating flame 
which heats the plate edges at the optimum 
distance from the welding fame. The welding 
flame then has only the hot base material and 
the rod to melt. Compared to normal single- 


Fig. 2— Aluminum Rod and Pointed Copper 
Rod Are Heated in Clamp and Forced To 
gether Endwise. Resulting in Tough, High 
Conductivity Joint Shown (Sectioned) at Right 


Manual Welding Predominates 


flame welding, approximately 20% of the gas 
is saved because of the higher welding speed, 
and despite the higher hourly consumption. 
This equipment has proved especially good for 
autogenous joint welding and for building up 
worn surfaces, and it is being extensively 
utilized in Germany. 

Much attention has been given to special 
coatings for are welding, either manual or semi 
automatic. Some coatings produce protective 
gases, some contain iron or alloy powder, and 
some are placed on the bare wire as it is fed 
through an automatic welding head. 

Stud welding received much attention imme 
diately after its discovery. However, utilization 
is strongly inhibited by the price of imported 
studs which is extraordinarily high. This would 
be corrected if a license could be granted to a 
German firm. 

Cold Welding (Forge Welding) — Due to the 
lack of copper, we are forced to use aluminum 
for electrical power transmission lines. De 
pendable joints between the existing copper 
lines and adjoining aluminum lines cause great 
difficulty. These joints must possess (a) the 
necessary strength, (b) high electrical condue- 
tivity and (c) high corrosion resistance, despite 
the wide separation of copper and aluminum 
in the electrochemical series. Toughness re 
quires a minimum of the brittle intermetallic 
compound Al.Cu at the joint. It seemed. pos 
sible to meet these conditions, since copper 
plated aluminum sheet suitable for deep drawn 


articles had been made in Germany for some vears. 
Quite suitable butt joints between heavy-gage aluminum 
and copper wire and bars are now made as follows: 
The aluminum rod is cut, perpendicular to its axis 

The copper rod is pointed to a conical shape if 


round, or wedge shape if rectangular 


(sectioned ) at the right of Fig. 2. 
is then trimmed off. 


The two 
pieces are put ina clamp and brought to 1125° F 

around 100° F. below the melting point of the 
lower-melting material. They are then forced 
together under pressure inside the clamp, where 
by the stiffer copper point is forced somewhat 
into the softened aluminum metal. A> certain 
amount of sidewise flow occurs, filling ar annular 
slot in the clamp, and producing a joint shown 
The excess 
At least the strength of 


aluminum is obtained in such a weldment, joints 
can be bent more than 90° without failing, and 
the electrical conductivity is practically unin 
paired. Corrosive attack can occur only at the 
surface, if moisture reaches this joint through a 
plastic cover. 
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New Ideas in Welded Structures 


In passing, it may be mentioned that true 
“cold welding” of steel, even at temperatures 
of liquid air, has been done experimentally, 
although no industrial application of the proc- 
ess is known to the writer. Evidently, clean 
surfaces, if pressed closely enough together to 
come within the range of atomic surfaces, will 
join into a solid. 


WELDED CONSTRUCTION 


For years we have recognized that essential 
savings can be made by welding if carried out 
properly. For this it is necessary that the de- 
signer know the welding methods and_ their 
significant use. Through lectures, literature 
and study courses, they have been specially 
trained toward this end —a matter facilitated 
by the fact that a large number of designers 
were forced out of aircraft: construction and 
had to find new work in other fields, wherein 
the special methods of light construction have 
been successfully put into use. 

At all events, it must be borne in mind that 
there is a nice balance between the total cost 
of a weldment and the total cost of an equiv- 
alent article made by forging, casting, or a 
riveted assemblage. Additional costs of de- 
sign — especially of a single piece, or of a few 
duplicates — must not amount to more than the 
materials which are saved by welded light- 
weight fabrication. 

Some especially striking examples of recent 
welded structures should illustrate the best 
designs. The outstanding characteristics of 


Fig. 3 — Erection of Welded Gir- 
ders in Rhine Bridge at Diissel- 
dorf. Members weighing up to 
60 net tons were shop welded 


welding are taken advantage of in the con- 


struction of steam turbines. The rotors are 
welded together out of individual forged rings, 
six in number, and two end disks. Formerly 
these were machined from a large forging. In 
addition to great savings in machining time, 
savings are made in weight. (Welds of these 
turbine rotors are tested by ultrasonic methods. ) 

As an example of machine tool construction 
a lathe bed may be cited. It is formed much 
like a box girder, set on two boxes at the ends. 
The individual components are shaped sepa- 
rately and welded together. The ways are also 
welded on the bed and then flame hardened 
and ground to correct alignment. The advan- 
tage of welded construction here lies less in the 
saving of material than in the pattern costs and 
the long delays elapsing until the cast body is 
finished. These advantages are especially im- 
portant for special machines made individually 
as compared to mass production. 

Restoration of destroyed bridges was one of 
the most pressing tasks of the postwar period. 
The Rhine crossing at Dusseldorf with its spans 
of 340, 675 and 340 ft., and its breadth of 100 
ft.. is the largest welded frame bridge in the 
world. The individual members, up to weights 
of 60 tons, were welded in the shop: the joints 
were riveted. A special steel with outstanding 
weldability enabled this to be done with an 
over-all weight of just under 7000 net_ tons. 
Erection view of one of the cantilevered spans 
is shown in Fig. 3. 

The walking crane (Fig. 4) for the Bremen 
dockyards shows some completely new ideas. 
The gantries are 33 ft. high and a load of three 
tons can be lifted 120 ft. above the deck at a 
radius of 65 ft. The legs are rectangular box- 
like sections made of ‘4-in. steel plate, as de- 
termined by experiments with plastic models 
wherein compressive stresses were found to set 
up the critical loads. Compared to the usual 
method of construction, 30% was saved in the 
weight of the gantry. The crane jib is erected 
as a tube-welded framework; as compared to 
the normal framework it has about 40% less 
weight. In addition to these advantages the 
neatness of form should also be emphasized. 


MANAGEMENT OF WORK 


Because of our different manner of training 
welders and our production conditions, great 
differences exist in German manufacturing as 
compared to the U.S.A. Completely detailed 
drawings and shop instructions are not univer- 
sally employed; the foundation for the prep- 
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aration and execution of welding often is left 
to the welder on the basis of his experience 
to select the correct fastening, welding proce- 
dure and filler material. One prerequisite is 
still missing for the uniform application of 
engineering drawings — namely, the standardi- 
zation of symbols. Some use is made of the 
American standards. 

For reasons already mentioned, welding ma- 
chines are not used frequently, although the 
saving of labor and simultaneous improvement 
in quality of weldments is recognized. German 
practice has been to avoid the cost of procuring 
the machines and to depend on the ability of 
the welder, who can usually produce welds of 
adequate quality even on perpendicular walls 
and overhead work. 

Post-treatment of welds is specified in such 
fields of manufacturing as tank construction, 
pipe lines, pressure vessel and steam boiler 
construction. On the basis of our own experi- 
ence and recent American examples, more and 
more is done instead of the 
hitherto commonly used normalizing process. 
Before this practice is admissible, considerable 
research must be carried out to prove its effi- 
ciency and safety. 


“stress-relieving” 


TESTING AND ACCEPTANCE OF WELDS 


Since the beginning much attention has been 
given in Germany to the methods necessary to 
guarantee uniformity in welds and safety of 
welded construction. Performance, inspection 
and safety codes of semi-legal status have been 
adopted after agreement among various factors 
in the industry. This has extended to require- 
ments for safe practices in the shops them- 
selves which handle compressed oxygen and 
acetylene gas. Standards for compressed gas 
cylinde rs have specified particulars of design, 
materials of construction, production methods 
and acceptance testing. Connections have also 
been standardized in such a way that regula- 
tors, fittings and hose for oxygen (for example ) 
will not fit on cylinders containing another gas. 
The codes governing acetylene generation and 
distribution are especially detailed. 

Common to the codes governing steel build- 
ings and bridges, pipe lines, tanks and pressure 
vessels are provisions that the shop and field 
welding may be carried out only by qualified 
welders who are const intly under the super- 
Furthermore, the 
welding engineer is not only responsible for the 


vision of a welding engineer. 


execution of the welding but also for the stress 


calculations and the design. He is obliged to 


Contrasts With American Practice 


assure himself continuously of the reliability of 
his welders and to record all details of his 
examination during the work — a responsibility 
that leads to careful checking. 

Welders must be re-examined before they 
may be employed on work governed by these 
codes if they have not done satisfactory work 
of the same nature within the last six months. 
All concerned have agreed that such rigid pro 
visions have had much to do with the general 
success and freedom from failure which the 
German welding industry has enjoyed. 

It is fundamental to differentiate between 
the testing of the welder’s ability and the con 
tinuous control of the quality of his work. Every 
special welder (pipe, boiler and structural stee! 
welder ), after completing a training period of 
several weeks, is examined by State examiners 
according to stipulated instructions. If he 
passes this examination he is permitted to be 
employed on work coming under the codes 
His work is then continuously checked through 
short tests and random sample s from commer 
cial weldments. 

Such continuous testing is expensive both in 
time and material. An interesting proposal has 
been made by Kautz for minimizing these costs 
through the use of plate samples shown in Fig. 5. 


Fig. 4 — Walking Crane, 3-Ton Ca 
pacity, for Bremen Docks, Com 
pletely Welded, Saved One Third 
the Weight of Prewar Prototype 
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Training Welders 


at least four years of general 

! work in the mechanical 
After welding, holes of indi- | ; construction industry, a 300- 
cated size are bored along | —_ hr. course about equally 
the center of the seam, and Discard —p divided between elementary 
four test pieces cut by oxy- 1.020 lectures for apprentices, 
acetylene flame, two being — - training in fundamentals, 


tested in tension and two 

in bending. Fracture takes 

place in the weld, which has 

not been influenced by the 

heat of the gas cutting, | 
\-ray tests are extensively 


I 


Bend Specimens 


\ 

| Tension 
| Specimens 
\ 
l 


and welding practice. (Some 
of these are available in eve- 
ning courses.) He then re- 
sumes work in a welding 
shop until he is at least 21 


| 
| 


vears of age, then attends 


carried out for acceptance Fig. 5— Routine Test Piece Verifying “finishing school” for a 132- 
of welded structural mem- Welders Performance (Proposed by Kautz) hr. course, in which he pays 
bers. It is generally recog- Ss b d | special attention to sound 
nized in Germany that the Upto040in. O.79in. O40 6 in. practices for pipe welding, 
automatic X-ray method has 0.40 to 0.80 1.38 0.60 4 sheet metal welding, and 
resulted in an increase in the 0.80 to 1.40 17 0.79 10 


quality of welds, since the 

welders are thereby able to detect their defects 
with certainty, W hile adequate knowledge and un- 
ambiguous data are at hand concerning the ability 
of X-rays to detect defects, such information is still 
lacking for ultrasonic testing. Since pipe weldments 
in an extremely high-pressure installation have 
been inspected by other means and it was found 
that the ultrasonic method can detect defects at 
least equally well, and since the savings in time and 
money are significant, it can be accepted that this 
new testing method will also be approved by the 
authoritative bodies. 


GERMAN ASSOCIATION FOR WELDING 
TECHNOLOGY 


Founded in 1947, the German Association for 
Welding Technology embraces eight national asso- 
ciations having some 5200 members organized i 
63 local groups. Membership includes dividuals 
and firms, governmental representatives, and others 
from educational institutes. Extensive investigations 
are supervised by 27 working committees. Local 
associations hold regular meetings throughout the 
winter months, thus being similar in activities to 
the Chapters of the @. An annual convention and 
exposition is held — thus also paralleling the @. A 
monthly technical journal Schweissen und Schneiden 
(We ‘ding and Cutting ) is sent free to members. 

One of the principal responsibilities of the Ger- 
man association is the proper training of the welder 
and education of the welding engineer. This is 
centered in six institutions and supplemented by 
extension courses at 71 localities. While fees are 
charged, the courses are subsidized by industry. 

Typical training for a welder includes graduation 
from primary school (at about 14 vears of age) 
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similar specialties. He must 
then pass a final examination 
to be accredited as a “trained welder” 

Welding engineers must be graduates of primary 
and junior high schools; at the age of 17 they take 
the 300-hr. course described above for welders, 
after which they work in industry for at least 1S 
months before entering a technical college or insti- 
tute. Graduating therefrom and after at least three 
years of practice in a chosen branch of industry, 
they enter an advanced 192-hr. course leading to 
the degree of Welding Engineer. This can hardly 
be achieved at an age less than 25. In his field the 
professional welding engineer is alone fully respon- 
sible for correct welded construction, the proper 
execution by the welder, and orderly acceptance 
of the finished structure. 

Welding instructors are chosen from engineers 
who have had many years of experience in plant 
or field, and have been uniformly successful in 
handling design and operating problems, as well as 
being skilled operators of welding equipment. 

An echelon of professional welding engineers is 
available, who cooperate as closely as possible with 
the plants of their districts, and by demonstrations, 
committee work, and schools in the plants help 
overcome the difficulties which occur. This organi- 
zation is responsible for the fact that autogenous 
techniques are used to a proportionately greater 
extent in Germany than in other countries. 


INFLUENCE ON OTHER GERMAN INDUSTRY 


Until 1930 welding technology was not given any 
more real attention than in other countries. At that 
time the construction of welded naval vessels pro- 
vided the impetus for the rapid development of 
welding technology, and for a long time it may 


(Continued on p. 165) 
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Strategic Combination for 


Gas turbines for jet-aircraft engines, 


and for other similar engines being de 


veloped for marine and railway transport 


tation, have greatly increased the de 
mand for high-temperature metals. The 
present 


most satisfactory metals are 


either iron hase, nic kel base, or cobalt 


are used in the form of cast 
ings and hot-worked products, such as 
forgings, bars, and sheets. 


base. They 


Many of these special metals contain 


columbium because of its beneficial 


effect on high-t: mperature strength in 


both cast and wrought products. Investi 


gations have shown that columbium is 


one of the key alloys for imparting high 


temperature strength and stability in 
metals suitable for 


operating tempera 


tures up to 15 deg. F. and above. 


Need for New Alloy 


Originally, a 


alloy 
containing approximately 55 per cent 
columbium and 5 per cent tantalum was 
employed in the production of many of 
these hightemperature metals. How 


ferrocolumbium 


ever, with the Ince ased use of high tem 


COLUMBIUM and TANTALUM 


Imparting Strength and 


Stability to High-Temperature Metals 


perature metals and columbium bearing 
i88 demand for 
columbium exceeded its availability. 


stainless steels, the 


Evecrromet’s Research Laboratories 
began investigations to ascertain whether 
an alloy containing more tantalum and 
less columbium would be equally satis 
factory for producing the high-tempera 
ture metals. Columbium and tantalum 
alone, as well as combination allovs of 
columbium plus tantalum, were tested 


Results of Tests 


I he alloy N 155 was selec ted for tests 
It is an iron-base alloy with the follow 


ing approximate analysis 
Chromium 20 per cent 
Nickel .... 20 pel cent 
Cobalt 20 per ce nt 
ungsten 3 percent 
Molybdenum 2 percent 
Columbium I percent 
Nitrogen 15 percent 
Carbon max. 0.35 percent 


table 
the mechanical prope Thies, at room tem 
, of this low-carbon No1ss5 alloy 


The data in the below ck scribe 


pe rature 


Properties of Modified N-155 Alloys Compared* 


With 
Typical Analysis, %** Columbium 
Columbium 1.13 
Tantalum 0.08 
Carbon 0.12 
Nitrogen | 0.13 
At Room Temperature 
Tensile Strength, psi 119,000 
Yield Strength, psi 56,700 
Elongation in 2 in., % 52 
Reduction of Area, % 69 
At 1350 deg. F 
Stress to Cause Rupture, psi 
In 100 hr. 31,000 
In 1000 hr. 23,000 
At 1500 deg. F 
Stress to Cause Rupture, psi 
In 100 hr. 20,000 
In 1000 hr 15,000 


With Columbium 


With 
and Tantalum Tantalum 
| 0.58 0.49 
0.64 0.53 1.47 
0.13 0.13 0.12 
0.14 0.14 0.14 
123,200 117,500 122,100 
59,500 52,000 59,100 
47 57 54 
65 69 56 
34,000 33,500 
25,000 23,000 
20,000 20,500 20,000 
14,000 15,500 15,000 


** Composition of the base alloy is given in the text 


* Tests made on standard samples from one-inch round bors, 


water-quenched from 2250 deg. Fahrenheit. 


modified with columbium and tantalum 


alone, and with combinations of colum 
hium plus tantalum. The metal modified 
with columbium has good strength and 
high ductility at room temperature. 
These same good properties are obtained 
when tantalum, or tantalum plus colum 


bium, is substituted for the columbium. 


Stress-to-rupture tests were also con 


ducted on these same modified low 
carbon N-155 alloys at 1350 and 15 
deg. F. The data show (see table) that 


when the columbium is replaced with a 
mixture of columbium plus tantalum, 
the strength of the metal remains sub 
stantially unaffected at 1450 and 15 

deg. F. Also, when all of the columbium 
is re placed with tantalum, the str ngth 
of the metal at 15 


alent to that obtained with columbium 


deg IS equiy 
Hence, from the standpoint of high 


temperature strength columbium and 
tantalum can be used interchange ably 


or in ¢ ombination. 


Help to Industry 


has developed an alloy 
containing approximately 20 per cent 
tantalum and 4° percent columbium for 
and 


use hightemperature metals 


stainless steels. It is known as EL 
Mev ferrotantalum-columbium 
Industrial experience with this com 
paratively new alloy has confirmed the 
favorable results of the 
work. The alloy has already aided con 


siderably in augmenting the supply of 


expe rimental 


columbium alloys since It 1S as ¢ 
EL ecTROMEt 
to 6 


tive as 


with 5 


ferrocolumbium 
per cent columbium, for 
yiving strength at high temperatures, 

Furthermore, the new alloy is now 
preferred because of its greater avail 
It should be added to a thor 
oughly deoxidized metal bath to obtain 


the Ine st results 


ability 


\ recovery ol about gy 
per cent for the columbium and 8 per 
cent for the tantalum may be expected 


For further information 


regarding 
alloys for high temperature metals, write 
to the nearest Erecrnomer office in 
Birmingham, Chicago, Cleveland, De 
troit, Houston, Los Angeles, New York 
Pittsburgh, or San Francisco. In Can 
ida: Welland, Ontario 


The tern aor 


wistered track 
mark of Limon 


bon Corporation 
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Utility of Strauss Test 
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The amount of data on the corrosion of aus- 
tenitic stainless steels in CuSO,-H.SO, solutions 
is relatively scarce in view of its importance as 
one of the popular tests for the detection of 
sensitivity to intergranular corrosion. The suc- 
cess of this type of corrodent, used in what is 
generally known as the Strauss test, depends on 
the passivating effect of the concentration of 
CuSQO,. A popular plot by J. H. G. Monypenny 
often cited to illustrate this behavior is mis- 
labeled both in the Metals Handbook (Fig. 2, 
p. 559) and the Corrosion Handbook ( Fig. 1, 
p. 152) as data obtained on testing 18 Cr—8 Ni 
stainless steel. These curves were obtained by 
Monypenny after corrosion testing for 24 hr. 
a martensitic stainless steel having 0.30% C and 
12.6% Cr in hardened and tempered condition. 

Monypenny does cite data in his book Stain- 
less Iron and Steel on the corrosion of austenitic 
stainless steel in CuSO,-H.SO, solutions (sec- 
ond edition, p. 336; third edition, Vol. 1, p. 
305). He tested “Anka” steel (0.12% C, 14.9% 
Cr, 10.7% Ni) at various temperatures in a 
solution of 100 g. per 1. of H,SO, with CuSO, 
varying from 0 to 0.5 g. per 1. At 20°C. strong 
passivity occurred for additions be- 
tween 0.05 and 0.10 g. per L. of CuSO, 

‘5H,O. At boiling temperature, at 
which the Strauss test is usually con- 


ducted, strong passivity was found be- 30 


The high silicon of his steel “S” does not make 


the data strictly comparable. 

Although both Monypenny and _ Rollason’s 
data show no practical difference in corrosion 
rates for CuSO,-5H,O contents greater than 
1 g. per L, S. J. Rosenberg and J. H. Darr 
(Transactions G, Vol. 41, 1949, p. 1267) spe- 
cifically discarded their use of 13 g. CuSO,- 
5H.O, 47 ml. H,SO, per liter of solution be- 
cause of general attack excessive for their pur- 
poses. They found that a solution of 100 g. 
CuSO,°5H.O, 100 ml. H.SO,, 900 ml. H,O 
was sufficiently passivating so that slight inter- 
granular attack would not be overshadowed 
by general attack. 

Significantly, W. O. Binder and C. M. Brown, 
as well as M. H. Brown, W. B. DeLong and 
R. W. Myers in their papers reported in the 
A.S.T.M. “Symposium on Evaluation Tests for 
Stainless Steels”, Special Technical Publication 
No. 93, utilized CuSO,-H.SO, solutions with 
these same proportions of salt and acid. An 
early Air Ministry Specification (British) used 
in 1933 and adapted from W. H. Hatfield's 
work employed a sensitivity-detecting solution 
containing 111 g. CuSO, per liter of 2N H,SO,. 

(Continued on p. 138) 


Fig. 1 — Influence of CuSO, on Cor- 
rosion Rate of Annealed Cr-Ni Aus- 
tenitic Stainless in Boiling 2NH,SO, 
(98.08 g. per liter) After 72 Hr. 


tween 0.4 and 0.5 g. per |. of CuSO, 

-5H.O. It is of interest that B. Strauss 25 

himself mentioned Monypenny’s work 

as suggesting the utility of CuSO,- 20\-- 

H.S¢ Ds solutions for the corrosion test- N Steel C Si Mn Cr Wi 

ing of stainless steel. § | N OW 033 O16 189 841 
Confirming data on the effect of & IS T A O19 030 073 152 109 

CuSO, on boiling H.SO, solutions are $ | S OW 14 089 215 97 

given by E. C. Rollason (Journal, lron Q 10 | 

and Steel Institute, Vol. 127, No. 1, = 

of unmodified Cr-Ni austenitic steels g 

bracketing the 18-8 range. These data | 

also show the onset of a strong passi- y2-08F) M 

vating action between 0.3 and 0.5 ¢. 

per |. of CuSO,. A plot of Rollason’s 0.02 


data ( Fig. 1) also illustrates the general 
effect of increasing chromium contents. 
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he above muffle and retort, for heat-treating long 
work, are examples of how PSC designed-for-the- 
job units are helping customers meet special produc- 
tion problems. Substantial economies in handling and 
heating time as well as in fuel are reported. 
Fabricated from the particular sheet alloy which 
will best withstand your specific temperatures, PSC 
muffles and retorts have wearing records as much as 
20 times that of former units. For the solution of 
such problems as embrittlement, atmosphere leakage 
and costly maintenance, we invite you to take advan- 
tage of our wealth of experience in fabricating a 


Heat-Treating Equipment for Any Product and Any Metal 


Tumbling Barrels - Tanks 
Cyanide and Lead Pots 
Thermocouple Protection Tubes 
Radiant Furnace Tubes and Parts 
Heat, Corrosion Resistant Tubing 


Carburizing and Annealing Boxes 
Baskets - Trays - Fixtures 
Muffles - Retorts - Racks 
Annealing Covers and Tubes 
Pickling Equipment 


PSC L-O-N-G WEARING MUFFLES 


LONG WORK 


Above, retort for gas car- 
burizing long shafts; suspended 
to prevent distortion. 


Left above, muffle for annealing brass, copper; 40 ft. long; 
two sections bolted together. Fabricated in any length. 


complete line of heat-treating equipment. We special- 
ize in muffles and retorts for special situations where 
design becomes 
a prime factor. 
Why, 


Send 
- Heat-Treating 
- CATALOG 52 


A complete stand- 
ard reference on 
equipment for 
every pur- 
pose. 


\\\ 


«THE PRESSED STEEL COMPANY 


Pat 
of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL CITIES 
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COLD-ROLL-FORMING 


gives you all of 
these advantages 


tower lost 


@ In busy metal working plants, 
vigilant production men are con- 
stantly on the lookout for places 
where, due to increased demand for 
their products, the time is ripe for 
a change of methods. They know 
that in the shaping of metals into 
finished products or components, 
cold roll forming has many impor- 
tant quality and cost advantages 
over all other methods. 

In some instances it becomes pos- 
sible, by redesign of the product, to 
adopt cold roll forming. In others, 
the mere need for higher produc- 
tion makes the change profitable. 
Again, redesign often leads to a 
saving in weight which, in the case 
of the more expensive metals, alone 
may amount to much more than 
the conversion cost. 


When such changes are indicated, 
feel free to avail yourself of the 
Yoder engineering service in ana- 
lyzing and determining the prac- 
ticability of cold roll forming, 
choice and cost of equipment, and 
other pertinent questions. 


THE YODER COMPANY 


$595 Walworth Ave., Cleveland 2, Ohio 


Cold-Roll 
FORMING 
MACHINES 
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Since testing periods longer than 
72 hr. are finding more utility for 
Strauss test sensitivity detection in 
laboratory investigations, the point as 
to whether sufficient passivity is ob 
tained with CuSO, conten’s 
less than approximately 100 g. per |. 
becomes important. The experimen- 
tal answer to this question may hasten 
the time for adoption of one Strauss 
test solution which will fill most. of 
the needs of industry and research 
laboratory and so lead to standardiza- 
tion, with all of its advantages. 

L. H. Satz 
Metallurgical Engineer 
General Engineering Laboratory 
General Electric Co. 


Scandinavian 
Metalworking Plants 


Los ANGELES 

My visit to the Scandinavian coun- 
tries presented a most interesting 
opportunity to compare the world’s 
newest and most rapidly expanding 
area of metals production and metal- 
working — western United States — 
with one of the oldest and most stable 
centers of the metals industries. 

As a member of the six-man Na- 
tional Management Council team, 
arranged by ECA, I was in a most ex- 
cellent position to study the metal- 
working field in Sweden, Norway, and 
Denmark and to learn first-hand some 
of the problems which the industry 
there faces on numerous levels, many 
of which do not exist in our plants 
because of the great difference in our 
basic social and economic conditions. 

Some of the metal fabricating shops 
which we visited were established as 
long ago as 1650, and many of the 
machine shops, foundries, and plants, 
in the old-world tradition-bound at- 
mosphere in which they operate, have 
made relatively few changes in the 
last 300 years. 

Our team was sponsored by ECA 
to bring to the countries visited 
Sweden, Denmark, and Norway, all 
of them under the Marshall plan - 
the American “know-how” that 
they in turn might have greater pro- 
ductivity, higher wages, more profits 
- with resulting improved living con- 
ditions. Morris B. Pendleton, presi- 
dent of Plomb Tool Co., Los Angeles, 
was the team leader. 

As for the total production of the 
metalworking industries of the three 
Scandinavian nations, its volume 
would have the same ratio in com- 
parison with ours as the output of one 
of our experimental machine shops 


bears to the factory which it serves. 

It seems to be a matter of outlook. 
Here in the West distance means 
nothing. We live in a big country 
and pride ourselves in “thinking big’. 
In contrast, those in three northern 
European countries, small in size and 
in population, for centuries have been 
accustomed to thinking within narrow 
boundaries. 

Denmark, for example, is approxi- 
mately the same size and population 
as Los Angeles county. Its metal 
working industry cannot extend its 
selling beyond the country’s bound 
aries without encountering tariffs and 
restrictions and all the headaches ot 
export trade. But the whole of the 
United States is within the selling 
field of Los Angeles plants. 

Limited outlook does not mean that 
these Scandinavian countries have not 
played an important part in the de- 
velopment of metalworking technol- 
ogy. Sweden in particular has long 
been noted for the fine steels it pro- 
duces as well as the contributions of 
its technicians in the fields of military 
ordnance. Engineers in Norway and 
Denmark were largely responsible for 
the development of the diesel engine. 

It is interesting to compare with 
our ways the various phases of the 
metalworking industry. First, the mat- 
ter of high production. With rare ex- 
ceptions, there is little realization of 
its requirements. 

The making of dies and molds is 
an example. In this country diemak- 
ers concentrate their attention on the 
necessary finish for the working sur- 
faces. In the Scandinavian plants all 
surfaces receive the same treatment, 
with the result that their dies and 
molds are beautiful to behold, but the 
time spent on the nonworking sur 
faces serves no useful purpose and 
slows production. 

The lack of efficient plant arrange 
ment is generally evident. Nonrelated 
plant activities exist side by side, and 
often the company’s different prod 
ucts have nothing in common and re- 
quire totally different production 
facilities. One plant in Copenhagen 
makes diesel engines and washing 
machines within 25 ft. of each other 

and also operates a jobbing foundry 
in the same location. 

At Jonkopping, Sweden, a manu- 
facturer turns out sewing machines, 
kitchen utensils, bicycles, motorcycles, 
sporting rifles, and shotguns with the 
same die and machine shop facilities. 

Since every company does every- 
thing necessary for its own products, 
specialization in the processing field 
as we know it here in the West is very 
rare, For instance, we saw no jobbing 
heat treating firms, since apparently 

(Continued on p. 140) 
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PRODUCT— 
Automotive heater shut-off valve 


MATERIAL— 
Aluminum alloy 
EQUIPMENT— 
160 kv x-ray machine 


What’s the right 
X-ray film? 


KODAK 
INDUSTRIAL X-RAY 
FILM, TYPE A 


A big production run was scheduled. So to check 
casting methods, pilot castings were radiographed to 
detect any recurring porosities. 

For these exposures, the radiographer used 70 kv, 
54-sec. exposure at 36-in. tube distance—no lead 
sereens—and Kodak Industrial X-ray Film, Type A. 

This film is the first choice for examination of light 
alloys with short exposures at low voltages. It also 
has high contrast with fine graininess and speed 
enough to take full advantage of high kilovoltage 
equipment in radiographing thick or dense materials, 


* 


A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find 
the best means of solving it in one of Kodak's four 
types of industrial x-ray film. This choice provides 
the means to check castings and welds efficiently, 
offers optimum results with varying alloys, thick- 
nesses and radiographic sources. 


Type A—has high contrast and fine graininess with ade- 
quate speed for study of light alloys at low voltage and for 
examining heavy parts at intermediate and high voltages. 
Used direct or with lead-foil screens 


Type M~— provides maximum radiographic sensitivity, with 
direct exposure or lead-foil screens. It has extra-fine grain 
and, though speed is less than Type A, it is adequate for 
light alloys at average kilovoltages and for much million- 
and multi-million-volt work. 


Type F—provides the highest available speed and con- 
trast when exposed with caleium tungstate intensifying 
screens. Has wide latitude with cither x-rays or gamma rays 
when exposed directly or with lead sereens. 


Type K— has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible speed 
is needed at available kilovoltage, without use of calcium 
tungstate screens. 


Radiography. e e another important function of photography 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data on radiographic princi- 


ples, practice, and technics. Profusely illustrated with 
photographs, colorful drawings, diagrams, and charts. 
Get a copy from your local x-ray dealer—price, $5. 
EASTMAN KODAK COMPANY 

X-ray Division - Rochester 4, N. Y. 
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for—@ Cutting hard and brittle materials like glass 
and germanium. 


@ Controlled removal of surface coatings on 
printed circuits and deposited carbon resistors. 


é @ Drilling holes in thin sections. 
oa @ Cutting small holes, cavities and slits. 
4 @ Light etching and finishing operations. 


The S.S.White “Airbrasive” Unit produces a cutting action 
by means of a high-velocity stream of abrasive particles which 
are directed at the work through an .018" diameter nozzle. 
The cutting action is cool and eliminates the vibration and 
pressure ordinarily associated with other cutting methods. 
Furthermore, the accuracy of the cut is not affected by surface 
irregularities of the work or by wear, as might be the case 
with a standard cutting tool. The Unit is ideal for laboratory 
work and can be readily adapted to any production set-up. 


Write for Bulletin 5212. It gives full details about the S.S.White 
Industrial “ Airbrasive” Unit, including specifications, prices and oper- 
ating and performance data. 


INDUSTRIAL DIVISION 


DENTAL MFG. 9, lOEast40thSt. 


"Veg 


NEW YORK 16, N. Y. 
Western District Office * Times Building, Long Beach, California 
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(Continued from p. 138) 
each firm that requires such a process 
has its own equipment. The same is 
true of slitting and pickling. 

There are exceptions, where plant 
modernization has been attempted. 
However, in most cases it is not con 
sistent. One 300-year-old firm was 
still using practically its original 
methods of making its line of cutlery 
and hand tools, yet operated a whole- 
saling hardware business in a modern 
warehouse and sales office. 

The SKF plant in Katrineholm, 
Sweden, is, however, outstanding as 
an efficient up-to-date manufacturing 
operation, with its large, well-equipped 
factory and modern machinery, much 
of it American, I noticed — and com 
pares favorably with our best here. 
Eskilstuna, Sweden, has a_ tractor 
plant whose production line is organ 
ized and operated in accordance with 
our modern techniques. It’s one of 
the few — and it is small. 

Size, of course, is one of their pe 
culiar production bottlenecks. It ex 
tends down to the production of the 
metals. However, a new steel mill just 
constructed in west central Norway is. 
or soon will be, producing at the rate 
of 250,000 tons annually, thereby 
quadrupling present production. 

Another bottleneck is inadequate 
rail transportation facilities. The larg 
est freight car I saw had a maximum 
load capacity of 10,000 Ib. of steel. 
This is probably due to their tradi 
tionally greater reliance on water 
borne freight. 

Again, there is the matter of indus 
trial relations. Old established cus- 
toms and social thinking influence the 
attitude of both labor and manage 
ment. Labor is not producing any 
where near capacity, yet piece rates 
are in general use. There seems to be 
self-imposed output ceilings on the 
part of the workers, which appear 
to be an outgrowth of the collective 
security principle. This, of course, 
lessens initiative ambition. 

Very little use has been made of 
such production-building devices as 
time studies and incentive plans. Both 
management and the labor groups are 
familiar with these techniques and ap 
pear to favor them, but they do not 
cooperate in making them an effective 
tool for increasing output. Rather, 
there seems to be a tendency on the 
part of management to make down 
ward adjustments in incentive pay as 
production increases, with the result 
that labor has established arbitrary 
ceilings. Also qualified industrial en 
gineers, such as are common in this 
country, are noticeably scarce. 
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The field of public relations and 
selling seems to be equally poorly de- 
veloped. The absence of aggressive 
selling in the countries we visited is 
probably the result of a seller's market 
and of cartels. These cartels and em- 
ployer federation agreements, con- 
doned by the governments, hold up 
consumer prices and keep the margi- 
nal producer in business, even though 
the stronger and more efficient pro- 
ducer might otherwise capture his 
markets — and his emloyees — as well 
as selling at a lower price. 

What of tomorrow? The Scandi- 
navians are self-reliant and hardwork- 
ing. Their natural desire is to excel. 
There is good reason to believe that 
as the modern techniques of U. S. 
production are effectively presented 
to them, they will be quick in adopt 
ing the measures most appropriate to 
their system. ECA aid is no longer 
used by Sweden and soon Norway 
and Denmark should also be able to 
depend on their own resources. 

F. J. RopBins 
President 
Sierra Drawn Steel Corp. 


First Latin-American 
Metallurgical Congress 


PITTSBURGH 

The first Latin-American Metallu 
gical Congress was held between Oct. 
13 and Nov. 5, 1952, in Bogota, Co- 
lombia. Sponsored by the Economic 
Commission for Latin-American Tech- 
nical Assistance Administration, the 
Congress was a project of the United 
Nations, and was headed by Mr. 
Bruno Leuscher, executive director of 
the working group on iron and steel 
industry in Latin America. 

The purpose of this Congress was: 

1. To discuss collected technical 
information to determine the economic 
possibilities of developing steel indus- 
tries to serve national requirements Or, 
as an alternate, to limited develop- 
ments to serve local markets within 
the countries of Latin America. 

2. To assist the present steel indus- 
try in Latin America by interchange 
of experiences in various fields of 
metallurgy, especially steelmaking. 

3. To better understand the prob- 
lems confronting the countries in pro- 
ducing and marketing their products. 

The Congress was assured imme- 
diate success by an enthusiastic re- 
sponse of its visitors who had arrived 
from all over the world. The impres- 
sion one gained from the meeting was 
that the Latin Americans are aware of 
their great unexplored natural _re- 
sources and are on the threshold of 
developing their basic industries. 

Many experts in the ferrous indus- 
(Continued on p. 142) 


V check the price 
V check the analysis 
WV check the performance 


and you'll specify 
MUELLER BRASS CO. 


aluminum bronze 


check the price—lTur-Srur, the Mueller Brass Co. 
series of aluminum bronze alloys, can be supplied at 
prices below those of similar alloys. Whether 

vou buy Tur-Srur in rod shapes, forgings or 
screw machine products youll save money because 
these alloys are priced right, machine better and 
last longer. 


check the analysis—Tur-Srur alloys are a high 
copper base series containing from 9°; to 130 
aluminum and varying amounts of iron nickel and 
manganese, They do not contain zine and, there- 
fore, are not subject to dezincification, Tur-Srut 
alloys are available in several grades with a 
chemical composition, suitable hardness and 


mechanical properties for many different applications 


check the allovs are light 
and strong—about 8¢7 lighter than cast bronze 
and almost as strong as steel. They have a low 
coefficient of friction as well as good bearing and 
mechanical properties. They not only retain 

these properties but resist oxidation at the high 
speeds and high temperatures of modern production 
equipment. They will withstand strong acid attack 
or the effects of brackish waters and are highly 
resistant to corrosion. 


These alloys can be hot-torged into relatively 
intricate shapes... need little or no machining... 
and the smooth, bright surfaces climinate 


costly finishing. 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 


For complete information, write 
today for our new TUF-STUF 


Engineering Manual 
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(Continued from p. 141) 
try presented papers (since the Con- 
gress was a United Nations’ project, 
the official language was English) on 
iron ore reduction, steelmaking and 
finishing, with special attention being 
given to European and Latin Ameri 
can practices. This emphasis was 
made because many Latin-American 
countries experience a severe shortage 
of scrap metal which prevents them 
from adopting North American steel- 
making practices; therefore informa 
tion was sought from European ex- 


perts who, at times, are faced with 
similar problems. 

It was especially significant that the 
meeting was held in Bogota, since in 
the near future Colombia will have its 
own integrated steel plant. At pres- 
ent, the country has only one small 
steel plant, Siderurgica de Medellin, 
located in the industrial city of Medel- 
lin. The new plant, Siderurgica de 
Paz de Rio, will be completed late in 
1953; this will give South America its 
third complete steel plant, the others 
being Volta Redonda in Brazil and 
Huachipato in Chile. 

Located at Belencito, 138 miles 
northeast. of Bogota, the plant's pig 


for your specific 
requirements 


Regardless of your need for special or 
standard furnaces, Flinn & Dreffein's 
engineering technique will provide the 
most economical operation for your 


production. 


FaD FURNACES 


Furnaces Designed and Built for: 


Annealing 

Billet Heating 
Scale-Free Hardening 
Bright Annealing 
Bright Hardening 
Controlled Atmosphere 
Scale-Free Annealing 
Carburizing 

Drawing 

Enameling 

Forging 


For maximum production at low cost 
Flinn & Dreffein designs and builds fur- 
naces for all applications in metal work- 


ing and metal producing industries. 


Send for Pree Descriptive Bulletin 


27 EAST MONROE STREET 


FLINN & DREFFEIN ENGINEERING CO. 


Short Cycle 
Malleable Annealing 
Normalizing 
Quenching and Heat 
Treating Machines 
Hardening 
Continuous Conveyor 
Rotary Hearth Radiant Tube 
Furnaces of All Kinds 


ALUMINUM e@ BRASS 
STEEL @ COPPER 


CHICAGO 3, ILL. 


METAL PROGRESS; PAGE 


142 


iron capacity will be about 180,000 
tons annually and its steelmaking fa- 
cilities will consist of one 500-ton blast 
furnace, three Thomas converters, one 
electric furnace, and a coking plant. 
Principal raw materials are found 
within 35 miles of the plant. site. 
KURT SCHLESINGER 
Sales Engineer 
United Engineering & Foundry Co. 


Hardness Measurements of 
Cemented Carbides 


LONDON, ENGLAND 

The abstract “Testing Cemented 
Carbides” (Metal Progress tor July 
1952, p. 124) contains a statement 
that hardness tests for Rockwell C 
cannot be used owing to considerable 
diamond breakage and instead the 
Rockwell test is recommended. 
Frequently, the Vickers diamond pyr- 
amid is also used for determining hard- 
ness of sintered carbides, but here 
again the same difficulty is met. 

As a result of similar experience 
with diamond breakage, some years 
ago I developed hardness testing dia- 
monds which have a cutting edge 
instead of a point. The simplest geo- 
metrical form of such an indenter for 
testing flat surfaces is the double cone; 
that is, the intersecting edge of two 
coaxial conical surfaces. With this 
indenter, we are able to produce suit- 
able indentations in soft as well as 
hard materials, such as sintered car- 
bides, silicon carbide, boron carbide 
and corundum. Hitherto we only ob- 
served in these hard substances an 
elastic deformation which recovered 
after removal of the load. The double 
cone, owing to the long measuring 
length (Fig. 2), has much advantage 
for testing of sintered carbides. 

GRODZINSKI 
Diamond Research Dept. 
Industrial Distributors (Sales) Ltd. 


Fig. 2— Double-Cone Indenta- 
tions in Sintered Carbide, 500 
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Lubricate with ““dlag’” Dispersions . . . 
Reduce Friction... Resist Heat 


At virtually all temperatures experienced in hot-metal work 
“dag” colloidal graphite dispersions reduce friction to a 
minimum ... keep work lubricated . . . protect metal. For 


brass, bronze, aluminum, magnesium, carbon steel and stainless 


steel...wherever your forming problems are friction and heat 
... “dag” colloidal graphite reduces one and resists the other. 
} 


Use “dag” dispersions: 


in wire drawing—to assure longer die life and uniform dimensions 
in deep piercing to produce smooth forgings to close tolerances, 
reduce die damage 
in casting and mold stripping to insure smooth surfaces 
and clean parting 
in forging—to minimize scaling and sticking, improve 
finish, lengthen die life 


in stretch forming—to reduce tearing and rippling. 


When “dag” colloidal graphite is applied to friction surfaces, it 
leaves a dry film that gives the metal surface an extremely low coet 


ficient of friction, that resists oxidation, that functions far above 


the burning-point of conventional petroleum lubricants. 


Write TODAY for your free copy of “Use of Colloidal Graphite 
for Metalworking Operations.” Ask for Bulletin No, 426-10A 


dag Acheson Colloids Company, ru: tury wer 


.. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 
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Junius D. Edwards 


Upon graduation from 
the University of Minne- 
sota, Mr. Edwards spent 
six years in research at the 
National Bureau of Stand- 
ards. At the end of World 
War | he became associ- 
ated with Francis C. Frary 
in the newly-formed re- 
search laboratories of Alu- 
minum Company of Amer- 
ica. Since becoming assistant director of research 
in 1921, he has made a career with Alcoa and been 
interested in many branches of the aluminum in- 
dustry. The development of aluminum powder pig- 
ment and aluminum paint has been a field with 
which his name has been closely connected and he 
has authored two editions of the book “Aluminum 
Paint and Powder”. “The Aluminum Industry”, 
written with Frary and Jeffries and published in 
1930, covered all phases of the aluminum industry. 
Finishes for aluminum and_ particularly anodic 
coatings constitute another field in which Mr. 
Edwards has been an active investigator. 


Antonio Scortecci 


A long and varied career 
in metallurgy has preceded 
his present position as re- 
search director of “Fin- 
sider” (holding company 
for Italian Steelworks), 
Genoa, Italy. One of Italy's 
foremost metallurgists, Pro- 
fessor Scortecci began his 
life’s work as an assistant 
at the General Chemistry 
Institute in Florence in 1919. In 1921 he was ap- 
pointed chief of the physics and chemistry depart- 
ments at the technical scientific institute of E. 
Breda’s Works in Milan, progressing to chief of 
the arms and tools parts division in the Breda 
Works in Rome in 1929. From 1930 to 1936 he was 
chief of Ansaldo’s steetwork laboratory, becoming 
a lecturer in metallurgy and metallography in 1936. 
He has been a lecturer in metallurgy at Genoa 
University since 1938. In 1937 he became general 
manager of the ILSSA works, then becoming service 
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chief manager of the ILVA Rolling Mills and Steel- 
works. He has been research director of “Finsider” 
since 1948; vice-president of the Italian Metallurgy 
Association since 1946; and an honorary member of 
the French Society for Metallurgy since 1950. He 
was a member of the metallurgical research group 
at the First World Metallurgical Congress in Detroit 
in October 1951. 


L. G. Beresford 


A graduate in metallurgy 
of the University of Bir- 
mingham and Fellow of 
the Institution of Metallur- 
gists, he has been a lec- 
turer for many years. He 
was appointed to his pres- 
ent position of editor of 
Metal Industry, the well- 
known British journal of 
nonferrous metals, in 1941. 
He is past-president of the London branch of the 
Institute of British Foundrymen. 


H. H. Burton 


Now the director of 
metallurgy and research at 
English Steel Corp., Ltd., 
Shettield, England, Mr. 
Burton has been with that 
corporation since 1929 
when he was appointed 
senior assistant to the chief 
metallurgist whom he later 
succeeded. He was ap- 
pointed a special director 
in 1938 and a director in 1943. He is also a 
director of Firth-Vickers Stainless Steels, Ltd., Dar- 
lington Forge, Ltd., and Industrial Steels, Ltd. He 
is a vice-president of the Iron and Steel Institute 
and of the British lron and Steel Research Assoc., 
an associate member of the Ordnance Board and a 
member of the General Board of the National 
Physical Laboratory. During the war he was re- 
sponsible for many investigations in connection with 
steels for aircraft, gun forgings, and naval, tank and 
aircraft armor, having been chairman of the Cast 
Armor Advisory Committee for several years. He 
(Continued on p. 144-B) 
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Flex-o-Tube Hose, and cross section of 
machined male fitting. 


...finds brass makes fine fittings 


be 


Cross Section of machined and flared 
female fitting. 


For quick, accurate and economical machining, 
free-cutting brass rod is preferred by many 
companies, such as Flex-O-Tube, Division of 
Meridan Corporation, Detroit, Mich. This com- 
pany makes hose assemblies and fittings to con- 
duct air-oil-water-gasoline and hydraulic power 
for the automotive, farm implement, machine 
tool and aircraft industries. Some of these hoses 
have a minimum bursting pressure of 20,000 
pounds per square inch, which gives an indica- 
tion of the tightness required, which can be 
obtained only by strength and accuracy. 
Flex-O-Tube has found six points of superiority 
for brass over other metals, as follows: 


1. Brass “flows,” or is ductile, so that no cracks 
result during the crimping operation required 
to fasten the fittings to the hose. 

2. Ductility and strength inherent in brass act 
to provide a superior seat to fittings designed to 
control fluid flow. Competitive metals are either 
too hard or too soft to give positive closing and 
tend to leak. 

3. Where the design of the fitting is intricate, 
necessitating removal of considerable metal by 
machining, the automatic screw machines can 
be run faster with free-cutting brass rod. 

4. Brass has a high scrap value, and the scrap 
sold back to the mill increases brass supplies. 
5. The break-ever, point between brass and 
other metals is especially favorable to brass in 
the sizes of rod that Flex-O-Tube buys. 


6. Customer preference is for brass, which is 
universally recognized as a quality metal. Hence 
brass fittings are more readily sold, and in fact 
often are specified regardless of size or price 
differentials. 


Included in the Flex-O-Tube operations are 
machining, flaring, crimping, and annealing 
to assure the proper ductility for flaring and 
crimping. 

Revere is an important supplier of brass rod to 
Flex-O-Tube, and has also collaborated with this 
customer through the Revere Technical Advisory 
Service. 

If you wish information about brass and how one 
or more of the Revere brasses can add to the 
economy and saleability of your product, get in 
touch with the nearest Revere Sales Office. See 
your telephone directory or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New ork 17, N. Y. 


Mills: Baltimore, Md.; Chicage ‘and Clinton, 1/1; Detroit, 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N 
Sales Offices in Principal Cities, Distributors 


SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


JANUARY 1953; PAGE 


144-A 


= 
| 
il 
= 


AUTHORS . . . in this issue 
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has taken an active part in problems arising from 
the rearmament plan as chairman of the Alloy Steel 
(Rearmament ) Technical Committee and is also a 
member of the Metals Economy Committee of the 
Ministry of Supply. In the 1952 New Year's Honours 
list, Mr. Burton was awarded the C.B.E. and also 
received the Bessemer Medal of the [ron and Steel 
Institute for services to the steel industry and 
metallurgy. 


John S. Marsh 


In his work for a number 
of years in the general re 
search department of Beth- 
lehem Steel Co. he has 
been principally concerned 
with process metallurgy 
and steelmaking operations 
in general. A member of 

the American and 

Steel Institute's Openhearth 

Steelmaking Committee, 
he has also been active in the Openhearth and the 
Mlectric Furnace Committees of the American Insti- 
tute of Mining and Metallurgical Engineers. Pre- 
vious to joining Bethlehem, he was a member of 
Alloys of lron Research editorial staff. He has re- 
ceived the Hunt Medal and the ALS 1. Medal for 
papers on openhearth operation and has authored 
many works, including “The Alloys of Lron and 
Silicon’, “Principles of Phase Diagrams”, and the 


“Alloys of Iron and Nickel — Vol. PE. 


Achille G. Lefebvre 


After completing studies 
at the Mining University of 
Belgium, he started in the 
industry as blast: furnace 
engineer in’ Belgium and 
France, then became tech- 
nical secretary to the gen- 
eral manager of an impor- 
tant Belgian steel plant. 
In 1934 he joined Solvay & 
Co, as principal engineer. 
Since 1937 he is professor of practical iron metal- 
lurgy at the Polytechnic Institute of Mons (Bel 
gium). He has published many studies, especially 
on desulphurization by soda processes, fuel savings 
in the steel industry, preparation of the blast fur- 
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nace-burden, and the improvement of the quality 
of basic bessemer steels. Professor Lefebvre was a 
member of the group of steelmaking experts which 
toured this country in 1951 and attended the First 
World Metallurgical Congress, under the sponsor- 


ship of E.C.A. and the American Society for Metals. 


A. G. Michel 


After graduating as an 
engineer from the Poly- 
technic Institute of Paris, 
he entered the army and 
served as an artillery officer 
during World War | with 
such distinction that he 
was awarded the Croix de 
Guerre. He entered indus- 
try in 1919 as chief of 
operations at the |. Holtzer 
Steelworks and Forge Plant at Unieux, Loire. He 
later became chief of research, then assistant tech- 
nical director, and finally technical director. In 
1941 he joined the Committee for Organization of 
the Steel Industry as director of the department of 
special steels. When the Union for Special Steels 
was reconstituted in 1946, he 
director. 


became technical 
Since June 1952 he has been a director 
of the Research Institute for the Steel Industry. 


Tom Bishop 


Born in Sheffield, Eng- 
land, in 1919, he obtained 
the degree of bachelor of 
metallurgy with honors at 
the University of Sheffield 
in 1939. 
riod in the research depart- 
ment of William Jessop & 
Sons, Ltd., Sheffield, he en- 
listed in the British Army 
in September 1939) and 

served until July 1946. He rose through ranks to 
captain in the Royal Electrical and Mechanical 
Engineers, working on radar and tank armor de 
velopment, serving in Norway, Iceland and Ger- 
many. He was a member of CIOS and BIOS teams 
investigating German metallurgical works. After 
the war, he joined Industrial Newspapers, Ltd. 
(London) and is now editor of Metal Treatment 
and Drop Forging and metallurgical editor of Iron 
and Coal Trades Review. 


After a short pe- 


He is an associate of the 
Institution of Metallurgists, and a member of the 
Iron and Steel Institute, Society of Chemical Indus- 
try and Institute of British Foundrymen. 
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METAL PROGRESS 


BULLETIN BOARD 


THE BUYERS GUIDE FOR METALS ENGINEERS 


ABRASIVE 
PRODUCTS 


INSTRUMENTS 


BRAZING LABORATORY 


EQUIPMENT 


CASTINGS 


150 155 METALS & 
ALLOYS 


CLEANING & 


149 «FINISHING 147 


SUPPLIES 


CUTTING 


COMPOUNDS 155 SPRINGS 


EXTRUSIONS 
TESTING 


FORMING 
EQUIPMENT 


TOOL STEEL 
HEAT TREATING 


153 SERVICES 
WELDING 


HEAT TREATING 
SUPPLIES 


3 
> 
156 


PACKED W 
For All Who 


WESTERN 
METAL 
EXPOSITION 


WESTERN 
METAL 
CONGRESS 


PACIFIC AUDITORIUM. 
Los Angeles, Cal. 


23-27, 


Don’t Fail to Attend 


Greatest Metal Show Ever in the West 
Finest Technical Programs Ever Prepared 


Every hour at the show will be a dollar-saver for your plant 
or industry. Exhibitors will present a comprehensive 
array of metals and metal fabricating equipment . .. machines . 
and latest in testing, laboratory, research, inspection, 
welding, heat treating and metal cutting equipment. See the 
largest machine tool exhibit yet held or projected 
for the Pacific Coast. 
. Make your reservation now direct with Los Angeles 
Hotel Statler, C congress Headquarters. 


Plan An activity of the 
Now to AMERICAN SOCIETY for METALS 


7301 Euclid Ave. Pan-Pacific Auditorium 

Attend Cleveland 3, Ohio 7600 Beverly Bivd. 
Utah 1-0200 Los Angeles 36, Calif. 
York 1123 
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MANHATTAN 
Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 
Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
granite, and marbie 
“*Meldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 

Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 

—standerd and reinforced wheels 
Grinding Carbide Tipped Tools 


Write te Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. - PASSAIC N.J. 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 

LIST NO. 74 ON INFO-COUPON PAGE 158 


Which casting will 
serve YOU best? 


SAND CASTING CENTRIFUGAL 


Send your prints for 
prompt quotation. 


American 
Non-Gran 
Bronze Co. 


Berwyn, Pa. 


ai Any reference to 20th Century Drawn Stee! 
Shot will emphasize its highest quality 


economy and ability to stand hard use 


THE CLEVELAND el 


800 Fest 67th Street Cleveland 8. 
Howell Works Howell Michigen 
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ve n these days of re- 
strictions on the 


use of the usual plating 
metals, the precious metal, 
rhodium, becomes impor- 
tant as a replacement for 
them, especially for small 
articles and parts. 


Rhodium is hard and bril- 
liantly white and it cannot 
tarnish. No acid nor mix- 
ture of acids attack it. 
Our solution has excellent 
throwing power. 


Suggested objects for 
plating with rhodium are 
optical mounts, contacts 
for communication equip- 
ment, radar components, 
surgical instruments and 
pen and pencil sets. The 
practical plater’s own ex- 
perience will suggest 
many others to him. 


Commercial rhodium plat- 
ing was developed in our 
laboratories. Baker Rho- 
dium Plating Solution is 
the original and is made 
under the direction of the 
men who developed the 
process. 


© Let us send you Direc- 
tions for Rhodium Plating. 
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Abrasives, Castings, Platin 
| NON-GRAN | NON-GRAN 
> 
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Normalized (Copyrighted Trade Name: Hard Iron Cut Wie Powder 4 ‘ 


Cleaning and Finishing 


POSITIVE BLACKENING OF . . . ALL FERROUS ALLOYS 


NOT GRAY 
NOT FADED 
NOT MOTTLED 
BUT RICH, 
@a 
UNIFORM 


/ BLACK 
WITH SWIFT ACTIVANIUM BLENDED* 
BLACKENING COMPOUNDS 


NU-BLACK For all irons and steels; silicon and nickel 
rich alloys. One process for all ferrous alloys. 
Fast, simple, sure. Peak efficiency over wide 
temperature range. 

ULTRA-BLACKFor conventional SAE steels, man 
irons and alloy steels. A rick black finish wit! 
maximum lustre. 

GAMMA-BLACK For production blackening of steels 
and many irons. Rich, lustrous black finish. 

*ACTIVANIUM BLENDED~—A method of 
blending originated by Swift. Not one, but 
several oxidizers are painstakingly blend- 
ed to insure maximum density of black 
oxide finish. 


FOR HEAT TREATING 
Swift Case Liquid Carburizing Salts 
Swift Heat Neutral Salts 
Swift Heat Tempering Salts 
Swift Heat Austempering and Martempering Salts 
FOR METAL CLEANING 
Swift Cleaning Compounds for any cleaning ap- 
plication on all ferrous and non-ferrous metals 
FOR RUST PREVENTION 
Swift Rust Resisting Oils and Compounds 


Swift welcomes any opportunity to solve 
industrial chemical problems — write or 
one for Swift action 


Send for free 
LITERATURE 
TODAY! 


CHEMICAL COMPANY 
CONNECTICUT 


INDUSTRIAL 
CANTON 
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MANUFACTURERS ond DISTRIBUTORS 


Electroplating and Polishing Eq and 


New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of 
plating, pickling, or 
cleaning applications. 
Send for complete de- 
tails on this and other 
plating equipment. 


DANIELS PLATING BARREL & SUPPLY CO. OEs 


129 Oliver Street, Newark 5,N.J. © Tel. MArket 3-7450 
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METAL 4 
CLEANING | 


DESIGNERS & BUI 
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METAL 
4 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 


by 
THE C. 0. 


JELLI 
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for all 
industrial 
requirements 


MFG. CORP. 


28 Pequot Road 
Southport, Conn. 


VAPOR DEGREASERS 
and 


Metal Parts 
Cleaning Equipment 


PER-SOLV (Perchlorethylene) 
CIRCO-SOLV (Trichlorethylene) 
Write for Bulletin 


‘ee, 


EQUIPMENT COMPANY 


122 Centrdt Ave, Clark Township (Rahway) NJ 


OFFICES IM PRINCIPAL CITIES 
MANUFACTURERS OF VAPOR DEGREASERS 
AND METAL PARTS CLEANING EQUIFMENT 
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= 
ORIGINATORS J 
DIPHASE 
LOERS OF SPECIALIZED CLEANING EQUIPMENT 
< PRODG 
A 
a 
ay 
| | 


Megacycle Tube Type Machines 
Soldering * Brazing * Bombarding 
Annealing Hardening 
Sizes: Standard—2,4,10,25 KVA; Custom—to 100 KVA 
Fast - Powerful - Reliable 
Challenge Comparison—Value * Quality * Price * 
Design * Appearance 
Free Trial Run of Your Sample Parts 


BARREL 
FINISHING 


Complete dato, application photos, prices, 
delivery in New illustrated Catalog. Write 
on your company letterhead. 


Since 1930... Pioneers in Megacycle Heating 


SHERMAN 
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New York Area Office and Plant 
505 Washington Ave., Belleville 9, N. J. 


YOU PRODUCE PAR 


AT REQUIRE FINIGHIN 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installation re- 
places from 2 to 12 men—sar- 
ings up to 95° on almost all 
types of parts from large cast- 
ings to small intricate parts. 
Investigate today! Send for your 
FREE copy of Booklet No. J-7 
today. 


Are Your Washing Methods 
OULD FASHIONED? 


Industrial Washing Ma- 
chines Are Engineered 
Up - to - the - Minute 
Whatever your product 
and your processing 
needs (washing, rins- 
ing, slushing, drying, 
treating with Bonderite, 
phosphatizing, or any 
combination of these 
operations) INDUSTRIAL 
equipment is the mod- 
ern answer. 


Today request ull details. Simply address Dept. M.P 


INDUSTRIAL SYSTEMS COMPANY 


theo Sypersheen 


AMERICA'S LARGEST MANUFACTURER OF ADVANCED BARREL 
HINISHING EQUIPMENT MATERIALS AND COMPOUNDS 
ALBERT LEA, MINNESOTA 
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Exclusive Sales Agents 
for Industrial Woshing Mechine Corp. 


New Brunswick New Jersey 


| For All Industrial Heat Applications 
| —Converts Oil To Gas. Serves As 
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(wu) 


Only NARACO has 
been able to fathom 
the intricate design 
and manufacture of 
racks and fixtures for 
the latest defense 
finishes. 


= 


if 
ational Rack Co., 
179/181 Madison Street, Paterson, 
American Rack Co., Inc. 
4632 West 21st Place Cicere, til. 
_ Imperial Plating Rack Co., Inc. 


1613 industrial Ave., Flint., Mich. 
Piont 2, 1008 East Ten Mile Ré.. Hazel Park, Mich. 
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Dependable Oil-Gas Generator 


Standby Or Primary Fuel Source. 


Clean, Blue-Flame Gas 
Lower Fuel Costs 


Premixer for any Gaseous Fuel 
Constant Fuel-Air Ratio 
Automatic Operation 

Quick Change from Utility Gas 
Less Scale on Ferrous Work 

9 Sizes for all Needs 


| Write for your free copy of "Make 
Your Own Gas with Vapofier’’ 
today. 


-VAPOFIER 


10315 S. THROOP ST., 


| 
CHICAGO 43, ILL | 
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Cleaning and Finishing, Heating Equipment . 
INDUCTION HEATING EQUIPMENT 
your 
| 
| 
| 
PLATING RACKS 


you beve heating problem that involves hoo! 
pure parts, take advantage of Standard’s long expe:i- 
Rd. 2221 Telephone Rd. preddcing aticy costings enginwered to your specif: 
Snyder 21, New York LONGMEADOW. MASS. Conveyor, rolier hearths, trays, containers, fixtuce. 
CHICAGO Control Enginecring Co. many more designs fo. 
Elmer A. Terwell 51 Converse St s 
4160 No. Elston Ave. : 
MIL \W AUKEE 
ndergren 
W. Greenfield Ave. 
Ist Nat'l Bank Bldg. NEW YORK CITY 
R. B. 
CLEVELAND | 254 W. St. 
Chas. Plant, PHILADELPHIA 
Ave. Em. Castten Ave. Bids. 


Hwy. T A N D A R D A L L 0 C 0 I N 
1679 COLLAMER ROAD CLEVELAND 10 OHIO 
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RICHARDS EXPLOSION COMBINATION ELEMENTS OF 


PYROMETER : GAS and OIL HARDENABILITY 
SUPPLIES i BURNER By M. A. GrossMANN 


Control Temperatures for 


More Closely HEAT TREAT The author of this important 
Cost — % FORGING book brought practical ex- 
lle MELTING perience and sound judg- 
— le — + oor Our burners afford fuel savings, complete ment to bear upon modern 
combustion (112% CO» Orsat), controlled concepts of hardenability. 
Thermocouples Protection Tubes atmosphe-e, instant lighting, complete The four sections 
ranges. Simple installation and control. trated with 11] graphs 
presentation. 164 pages; 


— prices for top quality Ra-DIA NT $4.50. 
eae PRODUCTS Co. AMERICAN SOCIETY for METALS 


ARKLAY 5S. RICHAR ‘ 1413 W. Tuscarawas Street 7301 EUCLID AVENUE 
Box 729 Canton, Ohio CLEVELAND 3, OHIO 
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e pare containers and fixtures of all type 
“tor handling parts in heat treating, quenching, 
pickling, washing and anodizing operations. 
If what you need isn't shown in our cataloa, ip 
we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


4817 W. CORTLAND ST. CHICAGO 39, ILLINOIS 
BASKETS FIXTURES TRAYS QUENCH TANKS _RETORTS 
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the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

For information on 

this new additive and 

other Beacon Brand 

Heat Treating Com- 

pounds write to... 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th 8&t., Cleveland 11, Ohio 
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HEAT TREATING 
MATERIALS 
SINCE 1911 


PARK-KASE LIQUID CARBURIZERS 
QUENCHING and TEMPERING OILS 
CYANIDE MIXTURES 
NEUTRAL SALT BATHS 
HIGH SPEED STEEL HARDENING SALTS 
TEMPERING and ISO-THERMAL 
QUENCHING SALTS 
NO-CARB + NO-KASE + NO-SCALE 
NO-TRIDE 
CARBON PRODUCTS 
Charcoal + Crushed Coke 
Pitch Coke + Lead Pot Carbon 
WOODSIDE RAPID CARBURIZERS 
Non-Burning Type 
Charcoal Coke 
Specifications 


PARK CHEMICAL COMPANY 


8074 Military Ave., Detroit 4, Michigan 
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Desigued FOR YOUR SPECIFIC REQUIREMENTS 


@ Motor-Mix Burners 
@ Model DA Mixers 
@ Western Safety Valves 


@ Injector-Mix Burners 


@ Flame Retention Nozzles 
@ Accessories 
@ Inspirator-Mix Burners 


@ Blowers 


@ Multiport Burners 


@ Custom Built Equipment 


Free descriptive literature on request 


WESTERN PRODUCTS, Inc. 


General Office 
New Castle, Ind. 
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$49 W. Washington Blvd. 
Chicago 6, Il. 


[  Seruing the | 
HEAT TREATING INDUSTRY 
Since 1930 


@ Complete Service 
on Control Equipment 


@ Thermocouples 
Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER —ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 


FURNACES 
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Ask for our 
BULLETIN P-52 


KLAAS 
QUENCH TANK and 
CONVEYOR UNIT 


e Investigate quenching-and- 
conveying equipment designed 
and built by Klaas for continu- 
ous heat treating. Oil in tank 
is recirculated and cooled. 
Metal belt lets the moving 
quenched parts drain. Inclined 
conveyor is driven by self-con- 
tained power unit. Various 
sizes to fit individual require- 
ments. Klaas Machine & Mfg. 
Company, 4308 
East 49th Street, 
Cleveland 25, Ohio 


UNUSUAL 

* 

INDUSTRY 
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Heat Treating Equipment and Supplies 
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invest MOT Bonds Je ) 
De DEMPSEY INDUSTRIAL FURNACE CORP. 
Springfield 1, Mass. 


Spotlighting 
DETROIT’S BETTER 
HEAT TREATER 
HAYS DIAFLOW METER 
measures: 
1. air flow 2. gas flow 
3. or air flow-gas flow ratio 


Diaflow measurement in open 

hearth, soaking pit, billet, slab 

heating and annealing furnace the most advanced 
indicates excessive amounts of F 

air and/or gas...helps to pre- Salt Bath urnaces 
vent fuel and gas waste... serves 
as a guide in maintaining prod- faa 
uct quality. 


Write for bulletin 52-1017-37 BATCH 


STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, MICH 
o Phone TAshmoo 5-0600 


CONVEY ORIZED 
TYPE 


A complete summary of Hays 

products applicable to processes WORK 
such as annealing, brazing and 
calorizing. Scope includes various °o 
methods of firing (underfired, 


overfired, sidefired), fuel burned ALUMINUM HEAT TREATING 


(gas, coal, oil), and type of fur- 
nace (continuous, rotary hearth, BRAZING FURNACES 
Slab heating, etc.). 
Hays complete line of draft f ; 


gages, flow gages and meters (for 
high and low pressure gases and ° for 


liquids), portable gas analyzers Every Heat Treating 
and automatic CO, recorders are 


covered. UPTON ELECTRIC FURNACE CO. vane 


Write for bulletin 51-750-51 16808 Hamilton Avenue * 


Detroit, Michigan CONTROLLED 
Phone: Diamond 1-2520 ATMOSPHERES 
* 
LIST NO. 30 ON INFO-COUPON PAGE 158 LIST NO. 20 ON INFO-CQOUPON PAGE 158 DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 
» 
Specially Engineered 
for 
Your Particular Needs 


GAS OIL ELECTRIC 
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"INDUSTRIAL 
HEATING EQUIPMENT 


MANUFACTURING CORP. 
30S. Shelby St. «+ Indianapolis, Ind. 
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Pa Heat Treating Equipment and Service 
A OF HEAT TREATING CAN: 
— BETTER BY 
2 


Heat Treating Service 


T PUBLISHED... 
DF MALCOM 


ING 


10 what it dees. . bow ft werk: Lindberg Steel Trocting Co. covering in 
pee wr dustrial America from te -comet, wiih 
Weite tedoy fer copy of this 245006 plents ia Rochester, Chicos, Lock oud 
beeklet ste discumed include los Angeles, is now licensed te 
he we salective Mo! for customers. for particulars 

is LINDSERG STEEL TREATING PANY 


A. “cosa hivtory” tection show St. Lovis 


known manyfoctwe Fivone: 6200. Les Angeles 21, 

«tools. sxe #219 
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Cor Bottom Furnaces Complete Heat “/reating Facilities... 


FORGINGS, CASTINGS, TOOLS, PARTS 
ee Special Jobs or Production Runs 


pects Counsel Without Obligation 
Two car bottom type 
furnaces with 30,000 and 
50,000 Ibs. capacity. 
Four truck docks and rail- 
road siding available. 

Send for Free Booklet 


Nor 
Annealing 
Grit 


Shot plastine 
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Flexible in Range... RIGID in Quality 


STEEL TREATING 


The flexible facilities of Lakeside can handle your steel 
treating—Our rigid scientific quality controls promise a better 
treating job. A glance at our services shows you we provide not 
only the usual metal] treating processes, but that we also pioneer 
each new and proven superior technique. Whether your metal 
treating problem is large or small, call Lakeside—our metal- 
lurgists will be glad to help you! 


S418 LAKESIDE AVE, CLEVELAND 14, HEMDERSON +9100 
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Bor Stock 
Treating and Heat Treating, 
Straightening Annealing, 
and sizes)... | 
Aerocasing... 
/ 
| 
Sand Blasting, 
\ Tensile and 
Carbonitriding...| 
4 
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Ask for C 520! 


You tell Boder what you need. 


BODER SCIENTIFIC CO. 
719 Liberty Ave. 
Pittsburgh 22, Pa. 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 
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for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS : 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4”, and 0.060" to 12”. 


AUDIGAGE® Ultrasonic Micrometer 
Direct-reading; Special ranges as required; 
Accuracy as high as 0.25". 


CRYSTALS: standard and special mountings; internal 
ground returns; high-temperature operation. 


NSTRUMENTS. 


439 FAIRFIELD AVE+-STAMFORD~- CONN 
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nt 
oduction 


Literature 
on Request 


Solue 
INSPECTION 
DEMAGNETIZIN 


U-TYPE * WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 
THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


u-TYPE MANOMETER 


SORTING 
PROBLEMS 


MAGNETIC ANALYSIS 
EQUIPMENT 


Electronic Equipment for non-destructive 
production inspection of steel bars and tub- 
ing for mechanical faults, variations in 
composition and physical properties. Aver- 
age inspection speed 120 ft. per minute. “ 

This Equipment is now employed by more XX 
than 40 Steel Mills and many Steel Fabrica- LIST NO. 48 ON INFO-COUPON PAGE 158 
tors. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for efficient production 
demagnetizing of steel bars and tubing. 
When used with Magnetic Analysis Equip- 
ment inspection and demagnetizing can be 
done in a single operation. 


MAGNETIC ANALYSIS 
COMPARATORS 


Electronic Instruments for production sort- 
ing of ferrous and non-ferrous materials 
and parts for variations in composition and 
physical properties. 


ALSO MAGNETISM DETECTORS 
Inexpensive pocket meters for indicating 
magnetism in ferrous materials and parts. 
to operate.” Ruggedly built. Thousands in use. 


*THE TEST TELLS” 
For information write Write for Bulletin 1689-1 


MAGNETIC ANALYSIS CORP. COMPANY 
1 


42-44 Twelfth St. Long Island City 1, N. Y. 225 ROCK STREET - ROCKFORD, wee | 


Fast and Efficient 
HARDNESS TESTIN 


~ 
the Impressor 


ON ALUMINUM, COPPER, BRASS, BRONZE. PLASTICS 


Works on the principle of forcing a hardened, 
spring-loaded steel point into the surface, the 
amount of penetration registering instantly on 
a dial indicator to give o dependable measure 
of hardness, Can be used in any position. Simple 
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all kinds of 
| 
TORY 
Atmosphere Annealing 4 
Automatic Types—3000 F 
xe Box Types—2000 F 
Combustions 
Hardenability Tests 
Heat Treating 
High Frequency Fusion 
: Melting by Carbon Arc 
Experiments 
Powder Metallurgy 

Research Work 
Salt Bath Temperins 
Thermocouple Checking 
Tube Types—2000 F 
Tube Types—3000 F 
Tube Types—3000 | 
| 
| 

| 

4 
| 


TESTING- -ANALYZING 
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APICAL ING 
TSTRUCTIVE TEST 
yoor: 


AMERICAN STANDARDS 
TESTING BUREAU, INC 


DETECTION | 
PROBLEMS 


FOERSTER PROBOTESTER 


Electronic equipment for non-destructive 


inspection of irregularly shaped iron and 
steel ports for certain flaws. 


FOERSTER PROBOSCOPE 


Electronic equipment for non-destructive, 


production inspection of regularly shaped 
iron and steel parts for certain flaws. 
For information write 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St. Long Island City 1, N. Y. 
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Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Corre LABORATORIES 


PEEKSKILL NEW YORK 
LIST NO. 53 ON INFO-COUPON PAGE 158 
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Stainless Steel in strip, sheet, bors, tubing and 
accessories 

Cold Finished Steels in all standard shopes 
and carbo. analyses 

Spring Steels in Bive Tempered ond Polished 
Coils, Cold Rolled Annealed Coils and Straight 
Lengths in 1070 and 1095 Corbon grades ond Hot 
Rolled SAE 1095 and 9255 Bors. Wires include 
Polished Music Spring Wire, Black Oil Tempered 
Spring Wire 

Cold Rolled Sheets — Cold Rolled Strip in 
coils and straight lengths, all tempers, slit, 
sheared and round edge 

Planet Drill Rods Rounds sizes from 013 to 
2 in. - flats and squares 

Aluminum Sheets in coils and straight lengths 
in oll alleys -Aluminum Bors and Rods. 
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Testing, Metal Forms 


STRENGTHEN 
BEAUTIFY. 
PROTECT 


44a 


— 
RIGID-tex METALS 


Take that new product of yours, make 
it dent-scuff - scratch - resistant, give it 
plenty of rugged impact resistance, 
reduce its weight and double its 
strength, and finish it up by packing 
it full of buying-eye appeal. You can 
do all this when you specify Rigid- 
Tex Metals right into your product 
designs! Find out for yourself. 


W rite on your company letterhead. 


4RIGIDIZED METALS 
conronation 
6821 Ohio St.. Buffaie 3, N.Y. 


U Fore 


an 
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Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ierrous and 

fine metal sheets 

and strips to point of fracture. 
Reading—accurate to 0.0004”. . . 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, WN. Y. 
LIST NO. 89 ON INFO-COUPON PAGE 158 
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STEELWELD BENDING 
PRESSES 
FOR HEAVY DUTY SERVICE 


Steelweld Presses for 
bending, forming, blank- 
ing. drawing and multi- 
ple-punching operations. 
Complete line for all size 
metal from light gauge 
to 142” x 20’. Represen- 
tatives in all principal 
cities. Write for free copy 
of catalog No. 2010. 


Twe CRANE & ENGINEERING CO. 


5948 East 281st Street + Wickliffe, Ohio 
LIST NO. 59 ON INFO-COUPON PAGE 158 


Use Atlantic Fluxes ||| RESIDUAL STRESS 
MEASUREMENTS 

ALUCO... 
For degasifying and purifying alu- 
minum alloys. Assures uniformly sound, votes 204 pages to the impor- 
dense grained castings. Used in rever- pose a f 
beratory and crucible type furnaces. 

ALUCO S’... parts prior to actual structural 
Specially compounded for die cast- or operating use. 


ing aluminum-base metal and per- How to measure residual 
casting stresses ... The state of stresses 
MAGNESAL... produced in metals by various 


Used for removing magnesium from processes ... Relief and redis- 
AVAILABLE aluminum alloys tribution of residual stresses in 


F R 0 ST 0 Cc | ALUCO ‘GR’ & ‘DG’ metals ... How residual stresses 


: Spe: originate, their nature and 
For grain refining and degasifying their effect on metals. 
aluminum and its alloys. 204 pages, $4.50 


Atlantic Chemicals & Metals Co. AMERICAN SOCIETY for METALS 
High Carbon—High Chrome 14, 7301 Euclid Ave. Cleveland 3 


LIST NO. 84 ON INFO-COUPON PAGE 158 
Oil Hardening 


Air Hardening 


ARDCOR 


© Hot and Cold Work-Die Steel TUBING 


© Fast Finishing Steels ROLLS 


FACILITIES *PRODUCTION PROVEN — 30% More Footage! 


ea These Tubing Rolls, made of ARDCORLOY* —a special 
alloy steel, were designed and manufactured by ARDCOR 


ELI AB LE s leading Welded Tube Manufacturers 


‘ What are YOUR Roll Forming Requirements ? 
TEEL CO. 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 


20680 St. Clair Avenue Cleveland 17, Ohio 


LIST NO. 61 ON INFO-COUPON PAGE 158 LIST NO. 57 ON INFO-COUPON PAGE 158 
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A CABLE SPLICED 
In 10 SECONDS! 


RICO PRODUCTS, INC. 


Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 


ee Write for Caddy Catalog 
LIST NO. 71 ON INFO-COUPON PAGE 158 


inate T 


‘With LM stress relieved, “No Tangle” 
notch coil silver brazing rings you get 
free flowing properties that 
strong ductile joints with less lp 
Exact in size, + .001 tolerances are 


on all ring di up to 12”. LM 
silver brazing rings are stress relieved 
thus retaining exact diameters through- 
out the heating —_ and assuring 
uniform results with rejects kept to a 
minimum. 

All LM Silver Brazi 
guaranteed count on 
You can have immediate delivery or Easy Fle 
ond Sil-Fes. Write, phone or wire 

for apprevel semples te your 
LUCAS-MILHAUPT 

ENGINEERING CO 
5051 S. Loke Dr., Cudahy, Wis 


fi 
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INERT MANUAL 
GAS WELDING ARC WELDING 
ALUMINUM 
Weldbest 43S 
Weldbest 25S 
Weldbest 52S 

TITANIUM 
Weldspoo! 930 | 
STAINLESS 
Weldspool 304 ELC | Weldbest 307 
Weldspool 308 Weldbest 308 
Weldspool 309 Weldbest 309 
Weldspool 309 Cb Weldbest 310 
Weldspoo!l 310 Weldbest 316 
Weldspoo!l 316 Weldbest 330 
Weldspoo! 321 Weldbest 347 
Weldspoo!l 347 Weldbest 349 
Weldspool 349 
STRAIGHT CHROMIUM STEELS 
Weldspool 405 Weldbest 410 
Weldspoo! 410 Weldbest 430 
Weldspool 420 Weldbest 442 
Weldspool 430 Weldbest 446 
Weldbest 501 
Weldbest 502 
LOW ALLOY STEELS 
Weldspool 70000 Weldbest 90 
Weldspoo!l 90000 Weldbest 100 
Weldspool 120000 Weldbest 230 
Weldbest 260 
HARD SURFACING 
Weldbest 139 (14% 
Mn) 

NON FERROUS ALLOYS 
Weldspool 600-Cu Weldbest 610 SiBr 
Weldspoo! 610-SiBr Weldbest 620C PBr 
Weldspoo!l 620-PBr Weldbest 730 CuNi 
Weldspoo!l 630-AlBr | Weldbest 760 
Weldspool 730-CuNi Cast Iron 
Weldspool 770 Weldbest 770 

Nome! Nome! 
Weldspool 780 Weldbest 780 

Nicone!l Niconel 
Weldspoo!l 790 Weldbest 790 

Nickel Nickel 


Weldspool 43S 
Weldspool 25 
Weldspoo!l 52S 


ELECTRODE WIRE: Chemically Procened-Pre 
ELECTRODES. Lime DC—Titenie AC-DC—LIME 
AC-DC 

ALSO MANUFACTURERS OF. 

WELDWIRE. GAS WELDING RODS 

WELDBEST ARC OXYGEN CUTTING RODS 

WELDBEST, UNDERWATER ARC OXYGEN 

WELDBEST, ARC OXYGEN ELECTRODE 
HOLDER 

WELDBEST DEEPWELD: DEEP PENETRATING 
CARBON STEEL ELECTRODE 


Send for Technical Literature 


WELDWIRE COMPANY, INC. 


N. W. Cor. Emerald & Hagert Sts. 
Philadelphia 25, Pa. 
Phone: Garfield 3-1232 


LIST NO. 90 ON INFO COUPON PAGE 158 


MAURATH 


MANUFACTURERS « PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 
ELECTRODES 


* 
AUTOMATIC WELDING 
ALL ANALYSES—COATED, 


STRAIGHTENED AND 
CUT, OR COILE 


Telephone: 
MOntrose 2-6100 


LIM NO. 72 ON INFO.COUPON PAGE 158 
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Welding and Brazin 
Company Tuc. Ww 
WELDSPOOL WELDBEST 
| 
ON 
Wo TANGLE NOTCH CON 
Ni 
SILVER BRAZING >, 
\\aQS 
| 
| 
| No, 1830 A 7, 
» Mies 4, / 
| q Venus 
4No 2> 


Metals, Metal Forms, Lubrication 


COPPER 


BRONZES + ALUMINUM 
COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 


SPRINGS 
FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, 2, 


LIST NO. 66 ON INFO-COUPON BELOW 


COMPRESSION « TORSION « 
FLAT+ EXTENSION*+ AND 
SPECIAL TYPE SPRINGS 


METAL STAMPINGS AND 
WIRE FORMS 


JOHN EVANS’ SONS, Inc. 


Sth & NECTARLNE STREETS 
PHILADELPHIA 23 PENNA 


LIST NO. 45 ON INFO-COUPON BELOW 


Do you have trouble 


Tapping 
Broaching 
Milling 
Drilling 
Reaming 
Drawing 


the new high temperature 
heat, corrosion-resistant 
alloys and stainless 
steels? 


IF SO. 


Call or write for partic- 
ulars concerning an en- 
tirely new liquid wax 
coolant SUPER ALKUT 
and SUPER ALDRAW. This 
has been tested and 
proved to obtain far better 
finishes and greatly in- 
crease tool life. 


HANGSTERFER’S 
LABORATORIES, Inc. 


21 Cooper St. :-: Woodbury, N. J. 


WHITELIGHT 


your comprehensive independent 
source of magnesium elloy 

Tubes @ Rods @ Shapes ©@ Bers 

Hollow Extrusions @ Piate @ 

@ Pipe © Wire © Welded and 

Riveted structures and assembiles 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, MN. Y. 


LIST NO. 85 ON INFO-COUPON BT I OW 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohie 


Please send further inf ation, os checked at the right, on the advertisements in the 


Bulletin Beard with numbers | have listed below— 


(Bulletin Board Item Number) 
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(Please check) 


Send Catalog Send 
or Engineer- Price 


Nearest 
Source of 
ing Data Info Supply 
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USE OUR 


HOEGANAES 
SPONGE IRON PowDER 


for 


Powder Metallurgy 
Fabrication 


and other 


Wetallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 


LIST NO. 63 ON INFO-COUPON BELOW 


LIST NO. 83 ON INFO-COUPON AT LEFT 
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sults in adva 


the re . 
1. Know 5 Lob in standard equipment. 


heat treated in Haye 


the Same Results Guaran- 


na basis of 


2. Buy the equipment ° 
teed in your plant. 


There is NO CHARGE for 
our Laboratory work on 
your samples. 


The Hayes Lab is a completely separate building equipped with more 
than 50 units of STANDARD furnace and atmosphere generating equipment, 


Purchasing in this way, you CAN’T MISS. You get the world’s finest 
controlled-atmosphere equipment, and you know — BEFORE you purchase 
— exactly what you will receive in quality and economy of production. 


New equipment just installed in Hayes Lah includes 
BAC Inclined-hood Conveyor Furnace for BRIGHT 
heat treating of stainless and other steels; also neu 
Globar high temperature Endothermic Atmosphere 
Generator (rectangular type which facilitates oper- 
ation and maintenance) 


These new items and all other Lab equipment are 
available for demonstration on your work. 


For free demonstration-heat-treatment of your samples 
—call nearest Hayes representative NOW. 


A. HOOKER COLAM INOUSTRLAL ¢. a 
207 Forest Ave. Ave. the. Gt 


: Liat Lhd 6 BS 
es 
— 
~ 
"STILE 
4 
HAYES 


imox 


Sylvania Electric Products is producing super-size TV picture tubes 
in this giant merry-go-round. 


Climax Molybdenum uses this high vacuum furnace for metallur- 
gical research. 


Proctor & Schwartz and Dry-Freeze Corporation have developed o 
process for freeze-drying materials which would otherwise be 
damaged by high temperatures. 


Putting a thin layer of metal on cellophane is the job of this 
vacuum coating machine made by Distillation Products Industries. 


Metals are melted and cast to a new high standard of quality 
in this National Research Corporation vacuum furnace. 


Each of these installations is different: each is designed to perform o 
highly specialized task. But all have this in common oll use KINNEY HIGH 
VACUUM PUMPS to get down to low absolute pressures fast and dependably. 


For your vacuum needs, be sure to get a KINNEY, the pump that’s seen in 
the best of circles. Send for new Bulletin V-51B. KINNEY MANUFACTURING 
CO., 3584 Washington St., Boston 30, Mass. Representatives 
in New York, Chicago, Cleveland, Houston, New Orleans, 

Philadelphia, Los Angeles, San Francisco, Seattle. 


@ SEND FOR THIS NEW BULLETIN V-51B 


FOREIGN REPRESENTATIVES: Gen’! Engineering Co., itd., Radcliffe, Lancs., England 
* Horrocks, Roxburgh Pty., Ltd, Melbourne, C. |. Australia * W. S. Thomas & 
Taylor Pty., Ltd., Johannesburg, South Africa * Novelectric, itd, Zurich, Switzer- 
land © C.I.R.E. Piazza Cavour 25, Rome, Italy. 
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/ Tough service calls for \ 
TOUGHER 


o” The drive axle of the 


Adams Motor Grader 
REPUBLIC STEEL - shown above is Republic 


Alloy Steel. 


Ever watched a motor grader cut a roadside ditch? Or cut down a bank? There 
O is plenty of shock and stress on the axles and steering arms of this Adams Motor 
Grader .. . and usually from heavy-handed, heavy-footed operators. 


The right Republic Alloy Steel Bars were decided on jointly by the metallurgist at 
J. D. Adams Mfg. Company working with Republic's exclusive 3-Dimension Metal- 
lurgical Service. The results include fewer rejected parts within the plant, longer 
life with fewer field failures, and fewer customer complaints. 


Print showing double reverse bend 
formed in Adams Grader steering 
arm made of Republic Alloy Steel, 


The Adams metallurgist talked over his requirements with a Republic Field Metal- 
lurgist. Then the Republic field man discussed the problem with two members of 
the Republic team . . . a Republic Miil Metallurgist and a Republic Laboratory 
Metallurgist. The alloy selection and the heat-treat procedures they decided on were 
put into production by Adams. 


Perhaps you and your metallurgists face problems of selecting the right alloy to do 
a certain job best. Or problems of how to shift smoothly to alternate alloy grades. 
We'll be glad to arrange for a Republic Field Metallurgist to put Republic's exclusive 
3-Dimension Metallurgical Service to work for you. 

REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Personals 


After obtaining a Ph.D. degree at 
Lehigh University, Eugene G. Zukas 
@ has accepted a position as staff 
member, Los Alamos Scientific Lab- 
oratories, Los Alamos, N. M. 


R. D. Barer @, who was formerly 
metallurgical engineer with Consoli 
dated Mining & Smelting Co., Ltd., 
of Trail, B. C., is now supervisor 
of the metals-chemistry section of 
the Pacific Naval Laboratory, British 
Columbia. 


G. Willard Quick @, metallurgist 
in the mechanical metallurgy section, 
has retired after more than 34 years 
service at the Bureau of Standards. 
His work in recent vears consisted 
principally of investigation of the 
causes of failures in metals. Since 
1926 he has been technical secretary, 
and since 1946 vice-chairman of the 
Metals Committee, Federal Specifi- 
cations Board. He has served on 
several committees of the American 
Society for Testing Materials, and 
as secretary in 1926-27 and chair- 
man 1934-35 of the Washington 


Chapter @. 


Eclipse develops flexible 


GAS-OIL 


with 12 new improvements! 


It's a great, new advancement in blast burners! Major 
improvements include: (1) exceptional combustion 
efficiency with gas or oil fuels—result of a unique 
nozzle mixing principle provided by the new DUAL 
atomizing oil up; (2) complete flexibility of installa- 
tion—any desired alignment of piping obtainable by 
simply rotating the main combustion air casting, and 
(4) greatly simplified servicing—you can take it 
apart for cleaning easier than any other burner! 

Multiple pressure taps permit cross connection to 
control valves without take-off piping. Pressure 
readings can be taken at the Burner not three feet 
down the line. Write for details today. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONT. 


ECLIPSE FUEL ENGINEERING CO., 1127 Buchanan St., 
Rockford, Hlinois 


( Send free literature. 
Firm Name 

individual 

Street Address 


City 


© Have Eclipse engineer call. 


METAL PROGRESS; PAGE 162 


Succeeding Jacob D. Cox, who for 
a third of a century has directed The 
Cleveland Twist Drill Co., is Arthur 
S. Armstrong &, who has been pro- 
moted from executive vice-president 
to president and general manager. 
Art Armstrong joined The Cleveland 
Twist Drill Co. 20 vears ago as a 
special apprentice in the mechanical 
department and rose in 10 years to 
a position in the administration. 


Joseph V. Emmons &, chief met- 
allurgist since 1909 of The Cleveland 
Twist Drill Co., has been elected to 
the board of directors of that com- 
pany. Emmons is a pioneer member 
of &, being the first chairman of 
the Cleveland Chapter, and national 
treasurer in 1921-23. He originated 
the successful molybdenum-tungsten 
high speed steel trade-named “Mo- 
Max”, for which he received the 


Howe Medal of the @. 
Charles T. Evans, Jr., @ has ac- 


cepted the position of manager of 
high temperature metals at Universal- 
Cyclops Steel Corp., Bridgeville, Pa. 
He will make his headquarters in 
the executive offices where he will 
be closely associated with all phases 
of activities involving high tempera- 
ture metals. Mr. Evans was with 
Elliott Co., Jeannette, Pa., for sev- 
eral years, and was director of de- 
velopment and metallurgy until his 
recent resignation. 


Glen W. Wensch @ has been pro- 
moted to Chief, Materials Branch, 
of the Savannah River Operations 
Office at Wilmington, Del. He will 
administer those research, develop- 
ment, design, fabrication, installation 
and equipment operation activities 
concerned with reactor materials 
and special feed materials, for which 
the Wilmington Area Office of the 
Atomic Energy Commission is re- 
sponsible, He was also recently ap- 
pointed a member of the AEC Weld- 
ing Committee. Prior to becoming 
associated with the Atomic Energy 
Commission in May 1952, Dr. 
Wensch was senior research metal- 
lurgist at the Fansteel Metallurgical 
Corporation and had been a staff 
member of the Los Alamos Scientific 
Laboratory. 


Richard P. Seelig @, formerly 
vice-president of American Electro 
Metal Corp., Yonkers, N. Y., has re 
centiy been named executive vice- 
president, Chromalloy Corp., New 
York. He has been active in the field 
of powder metallurgy and related 
fields for the past 15 years, and has 
been associated with the develop 
ment of a chromizing process used 
in production of jet engine compres 
sor blades. 
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' 

Eclipse 

am 


Highly stressed aircraft parts take steels that require the 


ultimate in painstaking methods of manufacture and 
Inspection 


Here are some of the steps that Bethlehem takes to 
produce these highly specialized grades 


e Careful selection of raw materials 
e Exacting melting operations 

e Greater discard 

e Controlled cooling of billets 

e Precision heating and rolling 


In addition, at every stage of production, Bethlehem 
subjects these steels to critical tests, including 


e Macro-etch testing 

e Grain-size determination 

e Hardenability and mechanical testing 
@ Magnetic-particle inspection 


Every heat of steel that Bethlehem classifies as Aurcraft 
Quality is made to top-quality requirements and must 


satisfactorily pass these inspections 


BETHLEHEM STEEL COMPANY BL THLEHEM, PA 


On the Pacithe Coast Bethlehem pre sre hd He thlehe Pacitic Coast 
Steel Corporation. Papers Bethiehe Steel on ¢ 


STEELS (oe 
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Personals 


Stanley A. Sezypek & recently re 
signed from the materials section of 
the engineering services, Sylvania 
Electric Products Inc., Emporium 
Pa., to accept a position as produc 
tion engineer with the Pittsburgh 
Ordnance District. 


Gerald C. Gardner &, upon re 
lease from service with the U. S. Air 
Force, is now chief metallurgist at 
the tin mill, Jones & Laughlin Steel 
Corp., Aliquippa, Pa. 


H. S. Lewis @ has been promoted 
to assistant manager of advertising 
in the Nickel Sales and Inco Nickel 
Alloys Dept., International Nickel 
Co., Inc., New York City. He has 
been editor of Nickel Topics since 
1932, and was for several years sec- 


retary of the New York Chapter @. 


A. M. Cox, president of Pittsburgh 
Heat Treating Co., 
Pittsburgh, was elected president of 
the Metal Treating Institute at its 
annual meeting. He is also presi- 
dent of J. P. Devine Mfg. Co. and 
Pittsburgh Wire Form and Mig. Co. 


Commercial 


LAMINA Lauds 


At Lamina Dies & Tools, Inc. 
in Berkley, Michigan, heat 
treating of high carbon, high 
chrome and high speed steels 


is a major factor in the manu- 


facture of die sections, parts 
and production tools. 


Lamina has only the finest 


comments to make about their 
Sentry installation. They know 
in Sentry Furnaces they have 
complete heat treating accu- 


racy and dependability. 
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JOIN INDUSTRIAL AMERICA— 


eat Treat High Speed Steel 


ALWAYS 


On 


Sentry Heat Treating 


> 


INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS 


Paul R. Rauch @ has been ap- 
pointed assistant chief inspector for 
the Youngstown District of The 
Youngstown (Ohio) Sheet and Tube 
Co. He has been with the company 
since 1939 and until his recent pro- 
motion was general foreman of 
Campbell Works inspection. 


J. H. Bradley @ has been ap- 
pointed vice-president in charge of 
the Chicago office by Holcroft and 
Co., designers and manufacturers of 
heat treat furnaces. 


J. K. Munhall @, owner and op- 
erator of the J. K. Munhall Co., 
manufacturers representative in Buf- 
falo for the Detroit Electric Furnace 
Div., Kuhlman Electric Co., an- 
nounces that his company has merged 
with Eastern Foundry Supplies, Inc., 
Newark, N. J. Mr. Munhall has 
moved his offices to the Newark 
address. 


J. J. McGrann @, sales engineer 
in the Los Angeles office of The 
Timken Roller Bearing Co., has been 
transferred to the Houston office of 
the company. 


James S. Kirkpatrick @, director 
of research and development for 
Brooks & Perkins, Inc., Detroit, has 
been elected president of The Mag- 
nesium Association. Under his ad- 
ministration, the association will 
hold an International Magnesium 
Exposition next spring in Washing- 
ton, D. C. 


Harold C. Olson @ has been 
named works metallurgist for the 
Los Angeles plant of the Lindberg 
Steel Treating Co. He was formerly 
works metallurgist at the Melrose 
Park, Ul, works of International 
Harvester Co. 


Victor H. Moore &, formerly em 
ployed by Claud S. Gordon Co., is 
now emploved by Service Associated, 
Inc., Chicago, as a member of their 
pyrometer service engineering staff. 
Mr. Moore is a registered profes 
sional engineer and a_ veteran of 
over 34 years in the field of indus 
trial furnace control 
engineering. 


systems 


Ernest H. Wyche @ has recently 
joined Kenneth Tator Associates, 
Coraopolis, Pa. He was formerly 
with the materials engineering divi 
sion of Colgate-Palmolive-Peet Co.., 
Lukens Steel Co., and U. S. Steel 
Co. A graduate in chemistry from 
the University of North Carolina, he 
is the author of numerous technical 
publications and holds several pat- 
ents, particularly in the field of 
manufacture and use of corrosion 
prevention methods. 
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THE SENTRY COMPANY 


BRISTOL 


DYNAMASTER POTENTIOMETERS 
feature Continuous Standardization! 


advantage 1: 


No dry cells to fuss with... 


thanks to Bristol’s constant voltage source, which is 
continuously compared with the voltage of a stand- 
ard cell. 


advantage 2: 
Continuous operation... 


no interruptions for standardization. 


advantage 3: 
No standardizing mechanism 


No wonder the Dynamaster is the finest- 
performing potentiometer on the market! 


BRISTOL DYNAMASTER With round (above) and strip 
(right) charts feature identical components and 
units, except for the chart drive. 


Bristol Electronic Dynamaster 
Potentiometers for every use! 


Recorders—single and multiple records and two 
continuous ink records; 


Electric Controllers — on-off and all types of 
proportioning control; 


Air-Operated Controllers—on-off, proportional 
(0 to 30% and 0 to 100%), reset, derivative, and 
reset plus derivative control actions. 


Write for free Catalog P1245 to The Bristol Company, 
106 Bristol Road, Waterbury 20, Conn. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Personals 


Richard J. Haffeman @ has re- 
cently been transferred from the 
materials engineering department of 
the Deere & Co., Moline, IIL, to 
the John Deere Ottumwa Works, 
Ottumwa, Iowa, as assistant plant 
metallurgist. 


Delbert Dallefeld @ resigned from 
Caterpillar Tractor Co., Peoria, Il., 
and has accepted a position as de- 
sign engineer at McDonnell Aircraft 
Corp., St. Louis. 


John L. Young @, vice-president 
in charge of engineering for U. S. 
Steel Co., was elected president of 
the Association of Iron and Steel 
Engineers for 1953. John H. Vohr 
@, general superintendent, Gary 
Steel Works, U. S. Steel Co., was 


elected second \ ice-president. 


C. A. Christian @ has resigned 
as teacher of metallurgy and heat 
treating with West Allis School of 
Vocational and Adult Education to 
accept a position as metallurgist with 
Nash-Kelvinator Corp., Aircraft En 
gine Div., Kenosha, Wis. 


*Trademark Registered <. 


U.S. Patent No. 2467701 
Canadian Patent No. 463381 
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the “AMERA-Mag wag 


Learn how AMERA-MAG Steel Crucibles 
together with AT&FCO’s practical en- 
gineering can help you eliminate your 
magnesium melting and casting problems. 


Write or call for further information. 


TANK & FABRICATING CO. 


BECAUSE these facts 
prove why AMERA-MAG 
Steel Melting Crucibles 
outpetform them all for 
quality, fife, safety, and 
economy: 


@ Made of AMERA-MAG 
Steel — no copper, nickel 
contamination. 

@ 500,000 in use—no failures. 

@ Last up to 3 times longer 
—at no extra cost. 

@A.S.M.E. welded — safer, 
no cracks or leaks. 

@ Resists high heat and 
distortion — better heat 
transfer. 


@ AMERA-MAG is certified. 


2284 Scranton Road, Cleveland 13, Ohio 
Telephone MA 1-6296 


Robert T. C. Rasmussen @ re- 
signed from the U. S. Bureau of 
Mines after 12 years as a metallur 
gist, to accept a position with Que 
bec Metallurgical Industries, Ltd., 
Canada. 


John C, Barrett @ is acting chief, 
physical metallurgy branch, U. S. 
Bureau of Mines, College Park, Md. 
The activities of this branch are con- 
cerned with research in the phy sical 
metallurgy of titanium and its alloys. 


George O. Shutzbaugh has joined 
the research and development staff 
of Alloy Engineering & Casting Co., 
Champaign, Ill., as an associate di- 
rector of Armed Services Research 
and Development Projects. Mr. 
Shutzbaugh was formerly assistant 
chief of the Ferrous and Nonferrous 
Metal Section, Directorate of Indus 
trial Resources, Headquarters, U. S. 
Air Force. Previous to recall to 
active duty in the Air Force, he was 
plant manager of the South Illinois 
Foundry Co., Carmi, Ill. 


Frank B. Bayless @, for 33 years 
a member of the Pittsburgh Chapter, 
has retired after 35 vears as chief 
metallurgist and assistant to works 
manager, Imperial Works, Oil Well 
Supply Division, U.S. Steel Co., Oil 
City, Pa. He will engage in metal- 
lurgical consultation work. 


A. J. “Gus” Mueller @ has estab- 
lished The A. J. Mueller Co., tech 
nical sales engineers, in Atlanta, Ga. 
The company will serve the South 
east, representing several leading 
manufacturers of metalworking 
equipment and supplies as well as 
offering technical assistance. Mr. 
Mueller was formerly research met 
allurgist and field engineer for the 
Tocco Div., Ohio Crankshaft Co. 


George W. Stamm @ has been 
appointed to a newly created posi 
tion of assistant to the vice-president 
in charge of sales at Crucible Steel 
Company of America, Pittsburgh. 
Robert C. Kuhn @ succeeds Mr. 
Stamm as manager of the Cleveland 
sales branch. 


Herbert D. Cronin &, formerly 
with Harrington & Richardson Arms 
Co., is now assistant chief metallur 
gist at Morse Chain Co., Ithaca, N. Y. 


R. C. Lindsay @, alter receiving 
a master’s degree from the Univer 
sity of Pennsylvania, has accepted a 
position in the engineering adminis 
tration section of RCA Victor Div., 
Camden, N. J. Prior to attending 
graduate school, he was employed 
as a sales and metallurgical engineer 
by Utica Drop Forge & Tool Corp. 
and General Electric. 
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To Automatic Reversal Equipment 


Depending on individual requirements, Rayo- 

tube detectors (A) or thermocouples (B) are 

available as the sensing elements with the 

Temperature-Difference 
ontroller. 


Two 


FOR RECORDING AND CONTROLLING OPEN-HEARTH REVERSAL 


@ Now the recording of checker temperatures and tem- 
perature-difference control in Open-Hearth furnaces is 
automatically accomplished with only one L&N instru- 
ment. This new Speedomax Recorder-Controller re- 
places the usual two-instrument arrangement . . . saves 
panel space . . . increases operator efficiency. 

Features Include: 
1. Recording of regenerator temperatures with simulta- 
neous measurement of temperature difference. 
2. Arrow-type signal lights to indicate direction of firing. 
3. Either automatic reversal, or signal for manual rever- 
sal, when pre-set difference is reached. 
4. An overheat safety feature which automatically re- 
verses checkers at a pre-set temperature limit, regardless 
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of existing temperature difference. 

5. Available for use with either thermocouples or Rayo- 
tube detectors. 

Highly versatile, this instrument can either be used 
with a complete L&N reversal system, engineered to the 
exact requirements of the job . . . or can be easily “‘tied- 
in” with existing control systems. 

This new Speedomax Temperature Recorder-Controller 
makes possible Open-Hearth reversal with a minimum 
loss of time . . . assuring a faster heating rate . . . more 
uniform heat ... better temperature balance between 
checkers. 

For further information, contact our nearest office or 
write 4927 Stenton Ave., Phila. 44, Pa. 


Send for free 4 


Demonstration Sheets 


LEEDS IN NORTHRUP 


Instruments I] | | | Automatic Controls « Furnaces 
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Made Possible 
With This 


Cabinet Type 


Power Spray 
Washer 


Indicative of the versatility of Peters-Dalton engineers is the 
Industrial Washing Equipment illustrated above. It is a type of 

installation that can only be utilized by a few specialized 
manufacturers. This Cabinet Type Power Spray Washer has 

been designed for washing aircraft engine cylinders after 
machining—a most important step in meeting the high standard 

of finishing required for vital parts such as these. 


Catch-all methods are not satisfactory for industrial washing 
needs. Metal cleaning equipment should be designed for the 
specific product and process. PD engineers, with their extensive 
background of experience and knowledge in this field, are 
available to discuss your problems for between-operation 
cleaning or paint preparation. If you would like us to tell you 
more—write, wire or phone. 


Paint Spray Booths ® Drying and Boking Ovens 
Dust Collecting Systems @ Industrial Washing Equipment 


Postwar Trends in German 
Welding Technology 


Continued from p. 134) 

fairly be said that Germany was a 
leader in this field. At that time these 
naval projects were governed by the 
Versailles Peace Treaty, which set up 
rather drastic limitations on the gross 
weight of warships. Ships’ hulls were 
welded and much weight was saved, 
thus permitting the installation of 
heavier armament. The experience so 
gathered was rapidly put into use by 
other branches of manufacturing. 

Since 1936 the German engineer 
has been continually plagued with a 
shortage of material, due to the lim- 
ited capacity of our steel plants. It 
was necessary to conserve material in 
order to attain the highest possible 
production with his quota. Welded 
construction was again the solution. 

Then the time came to conserve 
alloys which could not be obtained 
in our own country. The blockade 
sharpened this situation. In this emer 
gency the solution was found through 
the development of clad materials, 
whose commercial production rests 
essentially on information which weld- 
ing technology has produced. In ad- 
dition, the use of clad materials de- 
manded the extensive application of 
welding. 

Postwar shortages in all fields led 
to the repair of parts damaged through 
fracture, wear, or war's devastation 
by extensive use of available welding 
methods. Truly, welding has been in- 
dispensable to such recovery as we 
have been able to achieve. This re- 
construction began in 1948. An acute 
shortage of material still exists, so that 
further savings by restoration of de- 
stroyed bridges, roads, buildings, and 
machine tools had to be undertaken. 

In many instances, welding alone 
was incapable; new designs were 
necessary. Monocoque construction, 
well known to aircraft builders, was 
carried into the above-mentioned 
fields. 

While the German constructor there- 
fore looks upon the welding engineer 
as an ever-present help in time of 
trouble, it would not be proper to 
make sweeping claims. Unfortunately, 
accurate statistics have not been gath- 
ered, and consequently figures cannot 
be cited to indicate its relative impor- 
tance. Conservative estimates indicate 
that there are nearly 450 German 
firms engaged in the manufacture of 
welding gases, electrodes, and equip- 
ment, whose payrolls gross about 400,- 
000,000 German marks ( $96,000,000 ) . 

Value of new welding equipment 
sold in 1949 totaled about 41,500,000 
(Continued on p. 170) 
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Whose cheese 


WO cats could not agree on fair division of a 

tasty cheese. ‘Let’s go to the monkey,” said 
one, “He is all-wise and can divide our cheese 
fairly.” So to the monkey they went. 

The monkey immediately broke the cheese 
evenly and judicially put the two pieces on the 
pans of his balance. But one was slightly heavier. 
He shrewdly nibbled that piece a bit and put it 
back on the scales. Now it was the lighter piece. 
So he bit off some of the other piece only to find 
it the lighter. Thus while the two hungry cats 
watched, the monkey kept taking bites of the 
cheese, first one piece, then the other, until finally 
the cheese had almost disappeared. 

“What’s left is too small to divide,” sagely pro- 
nounced the monkey, as he popped the remaining 
fragments into his mouth. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


is being divided? 


Observers of the American scene see a direct 
parallel between the record of federal taxation 
and this ancient parable of the trusting cats, the 
greedy monkey and the cheese. Business and the 
individual citizen have been content to trust 
government to rule on the disposition of their 
earnings. And Uncle Sam keeps taking bite after 
bite out of the shares of both individual citizen 
and business. 

Already government bites are so large as to 
severely penalize citizens and business alike. 
If allowed to continue, it will seriously impede 
further industrial progress and growth, stifle 
initiative and threaten the strength of our free 
enterprise system. Beware the day—-goal of the 
socialists among us—when the monkey says, 
“What's left is too small to divide.” 


RAILROAD TRACK SPIKES - CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES. 
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Postwar Trends in German 
Welding Technology 


(Continued from p. 168) 
marks ($10,000,000), of which about 
35% was for autogenous welding and 
65% was for electric welding. In 1951 
about 57,500 short tons of weld rods 
and electrodes were made (about 
three quarters of which went into un- 
alloyed coated electrodes). This 
amounts to about 0.36% of the Ger- 
man steel production —a_ relatively 
high proportion, being one and a half 
times as much as in the United States. 


SUMMARY 


The above account of welding proc 
esses in Germany will give the con- 
templative reader a little insight into 
the European economic situation since 
the war. Many differences exist be- 
tween German and American practice 
(the latter as viewed during the study 
tour prior to the @s First World 
Metallurgical Congress). Wide-scale 
destruction of bridges, roads, plant, 
machinery, and transportation equip- 
ment all but paralyzed German life 
immediately after the war. Welding 
techniques have enabled us to salvage 
a surprisingly large amount of this 
wreckage; in conjunction with weight 
saving design, we are now able to 
stretch our limited amount of metals 
over a gratifying range of new con 
struction. 

Another interesting point of differ- 
Highlight your product appeal ence with America is that the national 
eee welding association is responsible for 
: ae organizing the education of the oper- 
These new low cost Velvaglaze Finishes capture the gleam- ators and supervisors. 
ing brightness that highlights product appeal. They offer 
greater surface durability and resistance to scratching, dis- 
coloration and stain, 


Many unusual finish designs are available through Monarch’s 
exclusive Velvaglaze Process. These designs cut casting costs by 
climinating multiple finishing operations. They reduce rejects 
now encountered on highly polished, easy to mar surfaces. 


Velvaglaze Finishes offer you an additional bonus when you 
specify Monarch aluminum Permanent Mold Castings and 
aluminum Diecastings. Consult with a Monarch engineer on 
all of your casting and finishing requirements. He will give 
you complete information on the specific Monarch service 
that meets your individual need. 


*T.M. Reg. U.S. Pat. Off. 


Aluminum Permanent Mold 

@ Aluminum Die Castings 

© Certified Zinc Die Castings 

© Complete Product Assembly 
© Every Modern Finishing Service 
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Detroit Ave. at W. 93rd St., Cleveland 2, Ohio 


Here’s why it al J 
_ pays to know > 
your 


HONEYWELL SUPPLIES MAN 


W. H. KIRBY, Honeywell Supplies Man in 
the Los Angeles area, shows Mr. Frank Ed- 
munds of Lever Bros.’ Los Angeles plant why 
the Brown butt-welded thermocouple is 
faster-responding— because its hot junction 
has smaller mass, and is curved to prevent 
heat dissipation through the insulators. 


Expert assistance in specifying is only one of 
the many benefits you get from the HSM 
Plan. Scheduled buying — the HSM way—can 
bring new convenience and economy to al/ 
your purchasing of pyrometer supplies. 


Get the full details from your local Honey- 
well office . . . as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Phila 
delphia 44, Pa. Stocking points in Philadel 
phia, Cleveland, Chicago, Atlanta, Houston, 
Los Angeles and San Francisco. 


REFERENCE DATA: Write for Pyrometer Supplies Buyers’ 
Guide No. 100-4. 
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No. 0OO TWO-MOTOR TYPE 


2-ROLL ROTARY STRAIGHTENER 


FOR ROUND TUBES & BARS 1/16’ TO 3/16’ O.D. 


® The smallest mill duty 2-roll rotary precision straightening 
machine made. Straightens, sizes, polishes and corrects out-of- 
roundness from end to end. 


@ Individual roll drive from variable speed motors equipped 
with integral speed reduction units, and interlocked for syn- 
chronization of roll speeds. 


@ Rolls made of Smavroc Alloy. Timken Bearing equipped. 


Large Or Small —Medart Builds Them! 


2-Roll Rotary Straightening, Sizing & Polishing Machines for 
tubes and bars from 1/16” to 9” or larger—-or multiple-roll 
straighteners for pipe or thin-wall tubes up to 24". Whatever 
the straightening job, a Medart machine will do it faster, better 
and at lower cost! 


Write For Catalogs 


THE MEDART COMPANY 27008 


Metal Resources of the 
Free World 


(Continued from p. 73) 
by the current annual rate of con- 
sumption, would often give an alarm- 
ingly short life if interpreted as the 
period in which an acute shortage of 
metal would have developed. The 
“known” reserves may not be deter- 
mined more than 4 or 5 years ahead 
of mining, so that there is a con- 
tinual process of reassessment. 

The whole question of mineral re- 
serves is complicated by the fact that 
ores are not mined until it is judged 
that it will be profitable to do so. 
Consequently in times of high real 
prices for metals, relatively poor ores 
repay working and are realizable re- 
serves, but at a lower price level for 
the metal, they are not to be reckoned 
as commercially available. In the same 
way advances in the technology of 
concentration and extraction can make 
a previously worthless deposit viable. 

Space does not permit adequate 
treatment of the subject of reserves 
and their relation to the anticipated 
demands over the next 25 vears, but 
brief reference may be made to the 
highlights of the survey in the Paley 
Commission's reports. Among the five 
major basic metals (iron, copper, zine, 
lead and aluminum) and eight metals 
of importance in steelmaking (man- 
ganese, chromium, nickel, molybde- 
num, cobalt, tungsten, vanadium and 
columbium ), those in which estimated 
reserves — measured, indicated and 
inferred — would provide less than 50 
years’ supply at 1950 rates of world 
consumption are zinc, lead, tungsten 
and columbium. These are the four 
metals which most urgently demand 
attention by the search for new min- 
eral sources, conservation of supplies, 
greater efficiency in use and recovery 
of scrap, and by substitution. It 
should be emphasized that in men- 
tioning only these four metals, atten- 
tion is being concentrated on those in 
which there is thought to be little 
prospect of early alleviation of current 
shortages. This does not minimize the 
importance of the efforts now being 
made to achieve economies in the use 
of nickel, molybdenum and cobalt in 
alloy steels made necessary by short- 
term deficiencies in supply. 


SUBSTITUTION 


Although much must remain ob- 
scure and a high degree of precision 
cannot be claimed, it is possible to 
discern the main features of the pat- 
tern in the future utilization of metals. 
Nothing is going to displace steel 
(Continued on p. 174) 
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Midvale Quality Control 
From Furnace to Finish 
Assures Longer Service 


From the time the scrap and pig 
iron are charged into the fur- 
naces until the forging is ma- 
chined to a_ precision finish 
Midvale craftsmen carefully con- 
trol quality. 

Weldless gear rings .. . hy- 
draulic press cylinders . . . pres- 
sure vessels ... hardened and 
ground steel rolls... all are 
produced to exact specifications 
at Midvale. Modern equipment, 
complete facilities, skilled and 
experienced men make a combi- 
nation that America’s industries 
have relied upon for almost a 
century for the finest in heavy 
steel forgings. 

When heavy forgings must 
meet rigid specifications, rely on 
Midvale precision craftsmanship 
and engineering cooperation. 


THE MIDVALE COMPANY 
NICETOWN ~ PHILADELPHIA 40, PA. 


Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS | 
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AIRCRAFT 
Original Design 


MILITARY 


TRANSPORATION 
RE-DESIGNED 


BY UNITCAST 


IS YOUR INDUSTRY REPRESENTED ? 


UNITCAST sales engineers and technical staff backed 
with 30 plus years of practical “know how”’ are daily 
offering suggestions or advice on casting problems to 
ASSURE our customers the best. Why not let your prob- 
lems become OURS to solve. 

INDIVIDUAL attention is given to EACH casting 
from the blue print stage through all phases of produc- 
tion before releasing the pattern for construction. CON- 
STANT follow up BOTH at Unitcast foundries and in 
the customer's plant serve to assure the ULTIMATE in 
complete acceptance of Unitcastings. 


It is our desire to be the guardian of your good name. 
Specify UNITCASTINGS for more consistently TOP 
QUALITY CASTINGS . . 


ished cost. 


. in less ‘time and at less fin- 


Give us a chance to offer a ‘‘cast 


steel” answer for your parts prob- 


lem. Our suggestions while vour 


product is in the design stage will 


pay continuous dividends 


Write or call today. Unicast 


Corporation, Stee! Casting Divi 
sion, Toledo 9, Ohio. In Canada 
Canadian-Unitcast Steel, 
Sherbrooke, Quebec 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
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Free World 


(Continued from p. 172) 
from its majestic position. To meet 
the increasing demands, obvious de- 
velopments are the opening of high- 
grade deposits of iron ore in 
localities and technical 
the treatment of lower grade ores. 
In the nonferrous metals, alumiinom 
will provide a rapidly increasi pro- 
portion of the total consumption, By 
taking over many of the present ap 
plications of the older metals — cop- 
per, zine, lead and tin for which they 
are not essential — it will enable the 
heavier metals to be used where their 
individual characteristics are indispen- 
sable. The rate at which increasing 
supplies of aluminum will become 
available will depend almost entirely 
on electric power, since the mineral 
reserves, primarily as bauxite but, in 
the second line, as clays, are far in 
excess of any imagin: ible re «quirement. 
Magnesium could make an important 
contribution, also limited only by the 
availability and cost of electric power. 
Titanium must also be given a place 
if only from its importance among the 
minerals of the earth’s crust. Its rela 


new 
advances in 


tive significance will be decided by 
the degree of success attained in the 
present search for cheaper methods of 
production, 


POSITION OF THE U. S. 


In discussing the resources and re- 
quirements of the free nations, this 
review has sought to treat all those 
nations as a single entity. It would 
be unrealistic, however, not to refer 
to some of the considerations which 
must cause metal users outside the 
United States to view the statistics 
and estimates in a different light from 
that in which American members of 
the comity see them. Prominent 
among these considerations is the fact 
that while the Americans have always 
been dependent on other continents 
for the bulk of their manganese, chro- 
mium and tungsten, it is only within 
the last ten years or so that the United 
States has become a net importer of 
iron ore, copper, zine and lead. This 
is, of course, only another manifesta- 
tion of the verv high rates of manu- 
facture in the United States relative 
to the rest of the world. 

With their country’s enormous ap- 
petite for the necessities of industrial 
life, Americans may recall the words 
of Gulliver describing the emotions 
of the Lilliputians among whom he 
found himself: “They supplied me as 
far as they could, showing a thousand 
(Continued on p. 176) 
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The Molybdenum Corporation has been a 
pioneer in the improvement and a leader in 
the production of Boron alloys. A most eco- 
nomical and practical form in which Boron 
can be introduced is a Ferro-Boron (U. S. 
patents 2,283,299 and 2,509,281) developed 
by MCA through long research. The com- 
pany gladly offers its technical and practical 
experience to aid any user of Molybdenum, 


Tungsten, Boron, or Rare Earth materials. 


MOLYBDENUM 


bination with Molybdenum. In the form 
of Ferro-Boron, it can be employed with 
no change of equipment or plant pro 
cedure. It improves the quality of rolled — 
steel—cast steel — high-speed tool steel—— 
iron—malleable iron—alloyed 


AMERICAN Production, American Distribution, American 
Control, Completely Integrated 


Offices: Pittsburgh, New York, Chicago, Cleveland, Detroit, 
Los Angeles, San Francisco 


Sales Representatives: American Steel and Supply Co., Chicago; 
Edgar L. Fink, Detroit; Brumley-Donaldson Co., Los Angeles, 
San Francisco 


Subsidiaries: Cleveland-Tungsten, Inc., Cleveland, O. 


Works: Washington, Pa.; York, Pa. 


CORPORATION OF AMERICA 
Grant Building Pittsburgh, Pa. 
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LOW COST 


FINISHES 


for zinc, 


cadmium, aluminum 


and cuprous 
provide metals 
corrosion resistance 
paint base 


choice of 
appearance And they are easy to 


apply! Just a simple chemical dip 
for only a few seconds produces the coating. 


LOW MATERIAL 


AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 


ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
759%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 


Aico Researcu Prooucts 
INCORPORATED 
4004.06 MONUMENT STREET BALTIMORE 5. MD 
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(Continued from p. 174) 

marks of wonder and astonishment at 
my bulk and appetite. They appre- 
hended that my diet would be very 
expensive and might cause a famine.” 
But the rest of the free world would 
find reassurance, if it were needed, in 
a declaration and an act by the United 
States. ‘ 

The declaration is the third “funda- 
mental concept” given this year as a . 
conviction held by the members of 
The President's Materials Policy Com- 
mission. “We believe that the des- 
tinies of the United States and the 
rest of the free non-Communist world 
are inextricably bound together. If 
the United States is to increase its 
imports of materials it must return in 
other forms strength for strength to 
match what it receives. It is this 
Commission’s belief that if we fail to 
work for a rise in the standard of 
living of the rest of the free world, 
we thereby hamper and impede the 
further rise of our own, and equally 
lessen the chances of democracy to 
prosper and peace to reign the world 
over. 

The act was the setting up of the 
International Materials Conference in 
1951 with the object of insuring the 
equitable distribution of the raw ma- 
terial resources of the world. — Its 
schemes of allocation have been an 
undoubted success in a situation with 
obvious potentialities for chaos and 
hardship. No less hopeful is the 
establishment by the Conference of 
technical committees advising on the 
problems of conservation, substitution 
and reclamation among the most stra- 
tegically critical metals. 6 


Metallurgy in Italy 


(Continued from p. 93) 
tests, and they pass through a 12- 
month course. Their first task is to 
get a more advanced knowledge of 
physics of metals and metallurgy. 
Their theoretical and practical know!- 
edge is then coordinated by a series 
of visits to plants where they concen- 
trate on the several stages of manu- 
facturing, such as coke plant, blast 
furnaces, rolling mills, and so on. Up 
to date, more than 4000 men have 
been examined, from which 800 have 
been admitted, and 250 have com- 
pleted their training, and are em- 
ployed throughout the industry. 

B. Setting up and prosecuting re 
search on manufacturing operations. 
Proposed subjects are first examined 
by committees composed of techni- 
(Continued on p. 178) 
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clad metals 


easy-handling coils—in the gauges and widths you need. Write 
. 
iperior Steel 


in SuVeneer Clad Metals 


bonded inseparably to one or both 


CORPORATION. 


uper 


are being used successfully today 


solid copper or brass 
sides of plain strip steel. SuVeneer Clad Metals are furnished in 


Wherever the advantages of solid copper or brass surfaces are 
required, product designers and manufacturers are finding new 


economy and complete adaptability 


tor descriptive Bulletin 


SSS 


—_ 
ZF 
q 
—_ 
ww 
| 
a i 
yi yj 


Whether you purchase 


by the drum 


NOW-AS ALWAYS- 


YOU PAY NO EXTRA PREMIUM FOR 
NIALK® TRICHLORethylene’s TOP QUALITY 


Always a top quality product, NIALK TRICHLORethylene is your best buy for 
efficient, economical, metal degreasing. Niagara Alkali has never charged a pre- 
mium price for NIALK TRICHLORethylene. 


As always, you receive a high purity, high performance product with these 


special advantages: 


®@ Cleans and dries in record time 

® Requires less power consumption 
® Has minimum vapor loss 

® Is non-flammable ... stable 

Make sure your metal parts are 100% grease-free. NIALK TRICHLORethylene 


leaves them clean, warm, dry, ready for immediate electroplating, painting, 


enameling, lacquering, rustproofing, heat treating, pickling, inspection, assembling. 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, N. Y. 


NIALK Liquid Chlorine . NIALK Caustic Potash . NIALK Carbonate of Potash . NIALK Paradichlorobenzen? 
NIALK Caustic Soda NIALK TRICHLORethylene NIAGATHAL" (Tetrachloro Phthalic Anhydride) 
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ENIX AVIATION CORPO 


Photo shows installation of AJAXOMATIC Combined Holding Furnace and Auto- 
matic Pouring Unit in connection with die casting machine. In circle at right is 
shown a closer view of the spout from which uniform shots of molten aluminum 


alloy are ejected at exact time intervals. 


NOW completely automatic die casting of aluminum 
alloys is possible in smaller quantities than for- 
merly, and at reduced cost. This fact should be of 
special interest to the manufacturer who has die 
casting machines in operation and is doing hand 
ladling. The unit is entirely sealed, the operator 
feels no heat, accident hazard is eliminated. 


This small, compact AJAXOMATIC* unit will in- 
crease production of die castings by as much as 
25%, because it delivers regular, uniform quantities 
of metal into the die casting machine with no 
delay, immediately after dies are closed. The spout 
itself is heated and the temperature of each metal 
shot remains constant. 


*Patents Pending 


For further information send for descriptive folder A-5 


AJA 


TAMA-WYATT 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


AJAX ELECTRO conp.. and Assoc rated ( ompanes 
AJAX ELECTROTHERMIC COR 


AIAK ELECTRIC CO., ‘ ent 


ine. furnace 
AJAX ELECTRIC FURNACE Corp. Wiyatt Induction Furnace Me 
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7—it's the Reliability of 


THAT ASSURES MORE PRODUCTION - 
LESS “DOWN TIME” - UNIFORM RESULTS 
FEWER REJECTS - 


These special pit type furnaces with a work space of 48” 

dia. x 156” deep are typical of furnaces designed and built 
by Hevi Duty Electric Company to solve unusual heat 
treating problems. 


The Hevi Duty return bend type heating elements are zoned 
to provide uniform temperatures in the entire depth of the 
work chamber. For more information on how Hevi Duty 

Pit Type Furnaces can help you... 


Write for Bulletin HD-451 
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HEV!I DUTY ELECTRIC COMPANY, 


—— MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Constant Current Regulators 


Dry Type Transformers 


Metallurgy in Italy 


Continued from p. 176) 

cians of the whole Finsider staff, and 
are thereafter developed by smaller 
working committees composed of plant 
engineers and the institute’s research- 
ers. Experiments are carried out in 
the laboratories and factories of the 
“Finsider” combine. There are now 
13 working committees investigating 
about 120 subjects. 

C. Widening the professional ho- 
rizon of technicians and engineers 
within the combine, by regularly sup- 
plying them with bibliographical cards 
and translations of the foreign papers 
that pertain to those matters with 
which each of these people is pro- 
fessionally concerned, 

Research is by no means confined 
to this one activity. All major metal- 
lurgical firms have re-established and 
developed their laboratories. Links 
between investigators and_ practical 
men within the whole industry are 
closer and closer. 

For example, the Istituto Sperimen- 
tale dei Metalli Leggeri, founded in 
1937 by the Socicta Montecatini and 
Societa Alluminio Veneto, aims to ex- 
pand the use of aluminum and its al- 
loys by widening the scientific and 
technical knowledge on the properties 
of these materials and spreading such 
information among producers and 
consumers. 

This institute possesses complete 
semi-industrial installations for the 
experimental production of machine 
parts and appliances of light alloys, as 
well as research laboratories which 
have installed modern equipment. An 
excellent library service is also a part 
of the institute's program, the journal 
Alluminio being issued regularly. @ 
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in Japan 


(Continued from p. 114) 

Processing Techniques — Prices of 
ingot metals in Japan are generally 
higher than the international level. In 
consequence, it is of vital importance, 
if nonferrous metal products are to be 
exported, to cut down the cost of 
their production through modernized 
processing. Many advanced techniques 
are to be introduced from abroad for 
this purpose. 

The continuous casting of wire bar 
or slab is one such technique. It was 
introduced during the war for proc- 
essing of some light alloys, and has 
recently been widely applied to cop 
per wire bar and cakes. Further, our 
metallurgists plan on connecting con- 
tinuous rolling mills directly to the 
continuous casting unit for manufac- 
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= 
Ny Mr. E. W. Krueger, Operations Mana- 
ger of Cleveland Pneumatic Tool Co., 
3 says, “The uniformity of temperature 
SB in our Hevi Duty Pit Type Furnaces 
rane allows us to heat treat large air-craft 
d forgings at heats and speeds adequate 
to meet the most exacting require- 
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turing aluminum, lead, copper strip, 
bars and rod. 

Bright annealing has been widely 
adopted. Great improvements in 
quality have been made in special 
phosphor bronzes. 

It has been necessary for Japan to 
use various metals with great frugal- 
ity. Proper substitutes have been in- 
tensively studied since the war; great 
progress has been made. For example, 
nickel has been the most scarce metal 
in Japan for some time, and other 
metals and alloys have superseded it 
in vacuum tubes and other communi- 
cations equipment. 

Great contributions have been made 
in the use, by substitution, of alumi- 
num-clad iron, oxygen-free copper 
and beryllium copper. special 
phosphor bronze has been substituted 
for nickel silver. 

The die-casting method is scarcely 
used in Japan; there is littke demand 
for such products. 


CONCLUSION 


The loss of its overseas markets, in 
addition to the destruction and super 
annuation of plants and equipment 
caused by the war, has made the 
rapid recovery of this country’s metal 
production exceedingly difficult. As 
Japan’s early industry was long iso- 
lated from the rest of the world, many 
sharp anomalies can be witnessed in 
our technical progress, which in turn 
result in a general lowering of the 
average technical standard. Thus, it 
is most important for us to promote 
the active introduction of ke best 
techniques of the rest of the world. 

Many difficulties must be sur- 
mounted. It is first of all necessary 
for Japan's industry to accumulate the 
necessary capital in spite of intensified 
competition on the international mar- 
ket. Next, due to restrictions from 
the national circumstances under 
which Japan is placed, the most ad- 
vanced techniques cannot always be 
applied to our industry in their origi 
nal form. We must foster and im- 
prove those original operations which 
match the actual conditions of this 
country. This in itself will raise the 
technical standard of this country and 
facilitate the proper introduction of 
ideas and processes from abroad. 

In the seven vears since the war, 
the recovery of Japan's metal industry 
is fairly well under way. The produc 
tion standard having reached its pre- 
war level, there remains much to be 
done toward strengthening its eco 
nomic and technical basis. Only a 
small part has been accomplished of 
that which has been planned as neces 
sary. The success or failure of such 
a plan depends entirely on the future 


effort of our people. @ 


“Considerably Superior’ —— 


GIVE YOU A WIDE RANGE OF TEMPERATURES 
WITH A HIGH DEGREE OF UNIFORMITY... 


bus, Ohio, reports . . . “This fur- 
nace is in constant use and has 
produced results considerably sup- 
erior to those previously obtained.” 


This all-purpose furnace gives you temperature uniformity 
in the 400° to 1850° F. range. The Jeffrey Manufacturing Co. 
is using this multi range convection furnace installed at 


floor level for hardening and tempering operations on large 
parts, and occasionally for pack carburizing. They find it 
‘considerably superior’ for their type of operation. Bulletin 
HD 341 gives you all the details, types, sizes and specifications 
as well as special features. Write for your copy today! 


DUTY ELECTRIC COMPANY 


——— MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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FIRST 


with MECHANIZED 


BATCH — TYPE 
CONTROLLED 
ATMOSPHERE 


FURNACES 


movet “3” 


The Dow Model “J” is a small 
mechanized furnace for production 
carbonitriding, gas carburizing, 
clean hardening, carbon restoration 
and bright annealing. It is the ideal 
furnace for small heat treaters and 
manufacturers where flexibility is 
required. Size: 7°10" wide, 
long—head room 15’. Production 
capacity: 250-350 Ibs. per hour on 
light case work. 
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1) Tandem Elevator construc- 
tion permits reloading furnace 
while load is in oil quench or 
slow cool chamber. 


2] Fan[(5000 cfm) removable 
from outside]and heat capaci- 
tors provide positive directional 
flow of atmosphere. 


© 4 Vertically mounted Radi- 
ant tubes with 600,000 BTU 
per hour input with built-in 
generator. 
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DOW FURNACE COMPANY 


DETROIT 28, MICH. 


12045 WOODBINE e 


OPTIONAL FEATURES 


Hot Oil Quench system—provides 
exceptional distortion control. 
Large gas fired immersion tubes 
supply heat at low intensity thus 
minimizing oil breakdown. 


Slow Cool Chamber permits cool- 
ing of a full furnace load in atmos- 
phere and reloading without loss 
of time. 


The Blast Furnace 
Industry in the U.S.” 


HIS IS A COMPREHENSIVE paper 

inasmuch as it gives a complete 
summary of American trends in the 
design, construction and operation of 
blast furnaces. 

The production and capacity rating 
of blast furnaces is calculated on the 
ability of the furnace to burn coke 
under normal blast pressure and blast 
temperature. The basis of this rating 
is the area of an annulus six feet in 
front of the tuyeres and the assump 
tion that 5400 Ib. of carbon will be 
burned per 24-hr. day per sq.ft. of 
area in this annulus. For example, a 
furnace with a 20-ft. hearth has an 
annulus area of 210 sq.ft. and should 
burn 1,460,000 Ib. of coke per day; 
a 25-ft. hearth furnace should account 
for 2,050,000 Ib. per day. An approx- 
imate formula: Rating (100%) — 6300 
x 18.5 (d-6-1.5) Ib. of coke per day, 
where d is the hearth diameter. This 
shows that a 15-ft. hearth furnace will 
consume | million Ib. of coke per day, 
a 25-ft. hearth furnace 2 million Ib. 
per day and a 30-ft. hearth furnace 2 
million Ib. per day. Assuming a nom 
inal coke consumption of | ton of 
coke per ton of iron, the formula 
yields a logical basis for estimating 
the pig iron production of various 
size blast furnaces. 

The author next provides very com- 
plete operating data in seven tables 
which give a comparison between 107 
American furnaces for 1950, 11 fur- 
naces in Great Britain, 3 in Holland, 
3 in South Africa, 2 in India and 1 in 
Brazil. The tables have 12 columns 
which give hearth diameter, coke po 
tential per day, pig iron output, coke 
per ton of iron, actual coke burned 
per day, per cent of capacity output, 
slag weight per ton of iron, dust 
weight per ton of iron, sinter per ton 
of iron, blast temperature, per cent Si 
in iron and total production on cur 
rent lining. This is a very useful con- 
densation of most of the important 
operating factors in blast furnaces. 

Temperatures of the hot blast aver- 
age 1025° F. for all American fur- 
naces. At 95 northern furnaces using 
fine Superior ore, the average temper- 
ature is 975° F., and the author states 
that the postulate “vou can’t carry a 
high blast temperature with lake ore” 
is not entirelv logical. Eight northern 
furnaces operating on high-grade 
lump hematite ores used an average 

(Continued on p. 182) 
* Digest of “Some Aspects of the 
Blast Furnace Situation in the United 
States”, by Owen R. Rice, Journal of 


the Iron and Steel Institute, Vol. XX, 
February 1952, p. 89-108. 
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_ Large DESPATCH car bottom type furnace for stress relieving 
« 


Rigid 
lent with DESPATCH bottom entry 
ference fer test beating: 


‘eat IN ENGINEERING HEAT APPLICATIONS FOR INDUSTR) 


IN EVERY INSTANCE THESE 


HEAT TREATING 
FURNACES 


HAVE INCREASED 
PRODUCTION 


No matter what the industry may be, if 
there is a need for heat treating equipment 
Despatcu can furnish it. Despatcu Furnaces 
are engineered to fit the industries they 
serve, and to meet highest production 
standards in all tempering and drawing 
operations... solution heat treating and 
annealing of non-ferrous metals such as 
aluminum alloys, brass, copper and bronze 

. normalizing and stress relieving .. . 
aging processes ... bluing of steel parts. 


Dependable Performance Is Guaranteed 

with Desparcu Furnaces. You'll find new 

design and construction features that give 
you better uniformity, greater flexibility, greater speed, 
positive accuracy, increased economies and proven 
dependability. The Despatcu Furnaces pictured here, 
like hundreds of others on the nation's production lines, 
are daily bringing to pass the realization of the above 
advantages. In every instance they have increased pro- 
duction for the companies they serve. 
Your Heat Treating Requirements Can Be Met with a 
Despatcu Furnace because Despatcu designs, builds 
and installs just what you need for your particular opera- 
tion. There are batch and pot type furnaces, car bottom 
type, bottom entry quick-quench type for aluminum, 
conveyorized furnaces and all other material handling 
designs. Let Despatcu engineers know about your heat 
treating problems. They can help you solve them. Write 
for full information to Dept. P. 


DESPATCH OVEN CO. 


Minneapolis Office: Chicago Office: 
619 S. E, 8th Street 4554 N. Broadwoy 


Sales Offices in all Principal Cities 


This DESPATCH carlooded, double-end furnace is used for 
heat treating vehicle frames. © 
significant role in Batense Producten. 
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ACAN; CHEMICAL, Paint Company 


AMBLER PENNA, 


Technical Service Data Sheet 
Subject: PROTECTING FRICTION SURFACES 


Fabricators and product designers, particularly in the automotive field, 


are aware that even highly polished surfaces under friction weld, gall and 
score. One of the most inexpensive and practical methods of preventing 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 
or steel, the “Thermoil-Granodine” manganese-iron phosphate coating 


provides a wear-resistant layer of unusual effectiveness. 


Thermoil-Granodizing greatly prolongs the life 
of parts subject to friction. It protects the 
surface of products like the diesel engine liners 
shown above and the many moving parts of 
automobiles and other machines Thermoil- 
Granodine’ with its remarkable lubricating 
properties is particularly valuable in these 
and similar applications because of its ability 
to retain oil and maintain lubrication under 
high pressures and high velocities. This ACP 
wear-proofing chemiual not only permits rapid 
break-in without scoring, scuffing and welding 
but also reduces subsequent wear on friction 
parts 


“THERMOIL-GRANODINE” 
PROTECTS RUBBING 
PARTS 


Thermoil-Granodizing removes 
“fuzz” from ferrous metal friction 
surfaces and produces a coating of 
non-metallic, water-insoluble manga- 
nese-iron phosphate crystals which 
soak up and hold oil as bare untreated 
metal cannot do. The oiled crystalline 
“Thermoil-Granodine” coating on 
piston rings, pistons, cylinders, cylin- 
der liners, cranks, cam-shafts, gears, 
tappets, valves, spiders and other 
rubbing parts, allows safe break-in 
operation, eliminates metal-to-metal 
contact, maintains lubrication and 
reduces the danger of scuffing, scor- 
ing, welding, galling and tearing of 
the metal. The work to be protective- 
ly treated is merely Thermoil-Grano- 
dized and oiled, usually with a 
soluble oil. 


“THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS 


SPECIFICATION NUMBER 


SPECIFICATION TITLE 


(See also U.S.A. 3-213) 


U.S.A. $7-0-2C 
Type Il, Class A 


Coatings — phosphate; oiled, slushed, or waxed 


MIL-C-16232 

Type I (for ferrous 
treating compounds. 

AN-F-20 


Finishes, for electronic equipment. 


Finishes, protective, for iron and steel parts. 


metal surfaces) and phosphate 


U.S.A, 51-70-1 
Finish 22.02, Class A 


Painting and finishing of fire control instruments; 
general specification for 


M-364 Navy aeronautical process specification for com- 
pound phosphate rust-proofing process. 


ACP 
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“THERMOIL-GRANODINE” AND ON YOUR OWN METAL 
PROTECTION PROBLEMS. 


The Blast Furnace 
Industry in the U. S. 


(Continued from p. 180) 
blast temperature of 1390° F. with 
lower coke consumption. The south- 
erm furnaces using hematites contain- 
ing 35% iron employ an average blast 
temperature of 1135° F. in 1950. The 
abstracter knows of four southern 
blast furnaces now (1952) using blast 
temperatures of 1500° F. with greatly 
decreased coke consumption and low 
loss of flue dust (under 50 Ib. per ton). 

The critical American iron ore sit 
uation is also reviewed and quite 
optimistic conclusions are reached. 
Estimates of available lake ores are 
given as 1200 million tons (direct 
shipping ores) of which 50% may be 
recovered in open pits and 50% by 
underground mining. Based on D. B. 
Gillies, whom the author quotes, the 
available direct shipping ores not 
needing beneficiation are assumed to 
be double the amount declared for 
tax purposes. This approximates 2500 
million tons, sufficient for nearly 25 
vears at current consumption. 

The author further estimates that 
there are sufficient magnetic taconites 
in the Lake Superior region to yield 
2000 million tons of 63% Fe concen 
trates by commercially feasible meth 
ods. This is equivalent to 2500 million 
tons of 50% Fe direct shipping ores 
and would extend the life of the lake- 
region reserves for another 25 years. 
This seems to be a conservative spec- 
ulation in regard to the taconite re- 
serves, since only 6 billion tons of 
taconite would be consumed and it is 
well known that over 72 billion tons 
of taconite (mostly hematitic) remain. 

Further iron ore data indicate that 
25% of the lake ores now originate 
from costly underground operations 
and that 25% of the ore mined is now 
subject to beneficiation — mostly log 
washing and jigging —with some 
heavy media plants, Moreover, the 
consumption of sinter in 1950 
amounted to 21 million tons of which 
about 6 million tons is recycled flue 
dust. Imports of foreign ores in 1950 
were 9 million tons, and the author 
states that possibly 30 million tons of 
high-grade foreign ores from Labra- 
dor and Venezuela should be avail- 
able within the next few vears. He 
concludes: “The iron ore supply 
situation in the United States calls for 
energy and enterprise, but it is neither 
grim nor hopeless.” 

In the section on coal and coke, es- 
timates of available supply are very 
difficult to reach. Using a figure of 
1,213,000 million tons of total coal 
reserves in the United States and as- 

(Continued on p. 184) 
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PRODUCTION 


WITH SPENCER 
TURBO-COMPRESSORS 


There are good reasons why the annual instal- 
lation of Spencer Turbos has increased tenfold 
in ten years and why a recent analysis shows 
that repair parts amount to less than one dollar 
per machine per year. 


| 
BEARINGS j bp \ No. 1. The Spencer multi-stage construction allows 


a smaller diameter machine with lower peripheral 
speeds of the fan blades and of the motor itself. The 
wear on the bearings is therefore cut to a minimum. 


No. 2. The only rotating contacts are at the two 
ball bearings, which if kept greased will assure satis- 
factory operation without work stoppages for many 
years. 


No. 3. Here is a machine as simple as an electric 


fan, with a rugged construction, as sturdy as a steel 


RUGGED bridge and with wide clearances between the rotating 


elements and stationary parts. Users say “the Spencer 


CONSTRUCTION goes on forever with little attention.’ 
‘ No. 4. Balanced Impellers. Each fan is individually 


balanced before the machine is assembled. This de- 
BALANCED 


creases the vibration, increases the life of the bear- 


IMPELLERS ings and packing and produces quiet performance. 


35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.-P. 
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At Extreme Low Temperature 


The physical properties of metals have never been extensively in- 
vestigated at temperatures below 80'K. In general, most metals become 
stronger and more brittle as the temperature is lowered but their behavior 
is unpredictable. For example, ordinary steel shows an unexpected transi- 
tion from brittle to elastic fracture at about 60°K —and steel is not unique. 
Much needs to be learned. 

Continuous measurements on a given sample over the complete tem- 
perature range from ambient to 4°K are now possible with the ADL Collins 
Helium Cryostat. This automatic helium liquefier has provided leading 
laboratories throughout the world with the temperatures necessary to study 
without thermal disturbance the phenomena of electrical resistance, specific 
heat, magnetic susceptibility, thermal conductivity, etc. 


At High Flux Densities 


The ADL Electromagnet produces fields of over 40,000 gauss using only 
4OKW power input with |)" air gap. It also possesses sufficient strength to 
give high flux density over large volumes (26 Kilogauss with 5°," dia. pole 
faces, 2" gap and YOKW ). With many laboratory features including versa- 
tility, field homogeneity and a size approximately one-fifth that of compar- 
able strength electromagnets, it is well-adapted to a wide variety of metals 
research projects including: 

Magnetic susceptibility of metals and alloys 
Microwave absorption in ferromagnetic materials 
Permeability at high flux densities, ferromagnetic saturation 
Anti-ferromagnetism 
Determination of ferromagnetic impurities 
The Cryostat and Electromagnet can 
be used to supplement each other to 
obtain temperatures below 1°K by 
adiabatic demagnetization. 


For complete information on these two versatile 
research tools, write for Bulletins MP25-1C and 


MP25-1M, 
MECHANICAL DIVISION 


ARTHUR D. LITTLE, INC. 


30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 


RESEARCH . TECHNICAL ECONOMICS . ENGINEERING - ADVANCED EQUIPMENT 
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Continued from p. 182 
suming that only 1% of this is low 
volatile coking coal, 50% of which 
can be mined, there remains on!s 
6000 million tons of recoverable low 
volatile coking coal. At present about 
SO million tons of is consumed 
20 coke 
and 60 million for semismokeless do 
mestic fuel. It is estimated that this 
reserve will provide a source of metal 
lurgical coke for 60 to 120 years. The 
benefits of coal washing (prior to cok 
ing) on blast furnace operations are 
discussed and the importance of this 
is shown by the increase in washed 
coking coal from 30% of the total in 
1944 to over 60% in 1950. 

In the section on refractories it is 
estimated that the average lining of 
fireclay brick will permit the produc 
tion of 1,750,000 tons of pig iron be 
fore relining. This is based on the 
survey of the 107 American furnaces. 
Using an average daily output of 950 
tons per furnace, the expected aver 
age life of such brick lining is 1830 
days or about five years. This in 
creased life is attributed to improve 
ments in refractory brick manufactur 
ing such as power press forming, 
de-airing to decrease the porosity, and 
especially to hard burning in a reduc 
ing atmosphere which converts the 
iron compounds in the clay mixture 
to ferrous silicate. 

On the subject of carbon refracto 
ries, so successfully used in British 
furnaces, the author states that early 
American objections to carbon have 
gradually been overcome by a better 
understanding of proper installation 
methods. So far 86 carbon hearths 
have been used in American blast fur- 
naces and “the great majority of car 
bon users . . . were satisfied with the 
material. Serious consideration is even 
being given to all carbon linings, as 
advocated by Elliott, and it is inter 
esting to speculate that if a carbon 
lined bosh and inwall would 
promote smoother stock descent and 
thus increase of blast temperature at 
northern United States furnaces from 
the present average of 975 to 1175" 
F., the resulting coke economy might 
be $200,000 per furnace per year.” 


this 


annually, million in ovens 


lower 


Experience on the six furnaces us- 
ing high-top pressures has shown that 
operational troubles and delays have 
been largely overcome. It has been 
demonstrated that greater production 
(5%) and lower coke consumption re 
sult from this practice. Dust loss is 
greatly reduced and a smoother work- 
ing furnace is also an advantage. The 

Continued on p. 186 
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Check with Sandvik 


Do your “specs” demand an exact combination 
of physical properties on a continuous produc: 
tion basis? 

Hitting specific spring steel requirements 
“right-on-the-button” coil after coil, lot to lot 
is a Sandvik specialty. 


Sandvik cold-rolled strip steels are supplied : 
@ Precision rolled in thicknesses from .001”’ 
@ In straight carbon and alloy grades 
@ In special analyses for specific applications 
@ Annealed, unannealed or hardened and tempered 
@ In a wide range of widths 
@ Unpolished or polished bright, yellow or blue 
@ With square, rolled or treated edges 


Phone, write or wire your nearest Sandvik 
office for further information or technical help. 


FREE! 


SANDVIK CATALOG DESCRIBES 
785 SPRING STEEL SIZES 


Kp 


Write, on your letterhead, 
for your copy, today. 


SOME SANDVIK SPECIALTY STRIP STEELS 


Steel for Textile Machine Parts e Band Saw 
Steels; Metal Band, Wood Band and Butcher 
Band e Camera Shutter Steel e Clock and Watch 
Spring Steels e Compressor Valve Steel e Doc- 
tor Blade Steel e Feeler Gauge Steel e Knife 
Steels e Razor Blade Steel e Reed Steels « Shock 
Absorber Steel e Sinker Steel e Spring Steels 
e Trowel Steel e Vibrator Reed Steel, etc. 


SANDVIK STEEL, INC. 
111 EIGHTH AVE., N. ¥. LL, WAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, Ill., FRonklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
SANDVIK CANADIAN LTD., P. O. Box 40, Station O 

Montreal 9, Canada 


$S-67 
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ANNOUNCING 


OIL HARDENING TOOL STEEL 


WL introduces “Whelco”—a new tool steel of M 
grade — a new steel of maximum toughness, hard- 
ness and strength —a steel to assure maximum 
results at low cost! “Whelco”’ offers great penetra- 
tion of hardness, great toughness at high hardness, 
wide hardening range, fine grain structure, and de- 
sirable non-deforming characteristics. ‘Whelco” 
has good forging properties and is readily machin- 
able in the annealed condition. All WL warehouses 
stock " Whelco” M tool steel in a wide variety of 
flats and squares. Call your nearest WL man for a 
trial order —the results will speak for themselves! 


WL steels are metallurgically constant. This 
guarantees uniformity of chemistry, grain size, hard- 
enability —thus eliminating costly changes in heat 
treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


WHEELOCK, 


COMPANY, INC. 


134 Sidney St., Cambridge 39, Mass. 


METAL 


) HY-TEN | MONTREAL 


and ASI 


Hillside, J. 
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and Cleveland « Chicago ¢ Detroit 
Bullalo Cincinnati 


The Blast Furnace 
Industry in the U.S. 


(Continued from p. 154) 
present thinking on this feature is that 
more furnaces will be adé ipted to mod 
erate top pressures (3 to 4 psi.) whic h 
will enable operation at either normal 
or higher pressures. 

Application of oxygen-enriched ait 
to the furnace has not progressed very 
far in the United States. One thorough 
test with only 3 to 4% oxygen addi- 
tion showed good results when using 
a hot blast at 925° F. It was calcu- 
lated that this oxygen enrichment 
would be equivalent to a rise of 200 
to 300° F. in blast temperature. Since 
the present cost of oxygen is greater 
than the cost of increasing the blast 
temperature to this degree, more ex- 
tended study of oxygen enrichment 
will depend upon the economics in 
any situation. 

Interesting cost figures for 1950 are 
given at the end of the paper. The 
total cost of raw material assembly is 
$27.50 per ton of iron; this is obvi 
ously based on market prices for raw 
materials and not on actual costs of 
an integrated operation. The over- 
head or cost above averages $4.70 
from which an average gas credit of 
$2.08 is deducted; the net cost above 
becomes $2.62 per ton. The general 
expense item of $3.45 in the total 
overhead cost is divided as follows: 


Supervision 

Steam and Blowing 

Relining Fund 

Handling Materials 

Electric Power 

Casting and Ladles 

Total General Expense 
Labor 1.00 
Repair Materials 0.25 
Total Cost Above $4.70 


E. C. Wricur 


Cold-Flow Pressing of Steel” 


HIS IS THE FIRST Of two articles by 
a co-inventor of the cold extrusion 
process in its industrially applicable 
form. It begins with an outline of 
the principles of plastic flow followed 
by a brief description of cold-flow 
pressing of solid and hollow bodies. 
The technological mechanics of the 
process and the selection of metals 
for pressings are then considered in 
some detail. Finally, means for mini- 
mizing friction between work and tools 
are discussed. 
Knowledge of the plastic 
* Digest of “The Development and 
New Applications of Cold-Flow Press- 
ing of Steel”, by K. Sieber, “DRAHT”, 
July 1952, p. 26-30. 
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Save critical alloys 


WITH AJAX-NORTHRUP 
INDUCTION 
MELTING 


High speed melting enables Ajax-Northrup 
high-frequency furnaces to recover all of 
the nickel in the charge, 99% of the 
chromium, 95% of the molybdenum... 
consistently high percentages of every 
alloying element. 

The difference ‘between these figures 
and the performance of ordinary furnaces 
represents savings...both of money, 
and of critically hard-to-get alloys. 

For instance, a 2°% chromium saving 
in one Ajax-Northrup equipped foundry 
saves ten tons of ferrochrome a month, or 
$60,000 a year. (Melting capacity 
1,000,000 Ibs. a month—63% ferro- 
chrome @ 25¢/Ib.) 

$60,000 a year pays for the furnaces 
in short order—and the chromium saved 
is enough for an extra 70,000 pounds of 
18 and 8 stainless steel a month. 

The figures are slightly different for 
other critical alloying elements. But the 
arithmetic'’s the same—the total savings 
frequently just as impressive. 

Besides saving metals, Ajax-Northrup 
furnaces melt at extremely high speed, 
with composition controlled within 
0.25%, pouring temperatures within 
20°F. 

There's an Ajax-Northrup furnace to 
fit every melting job, including yours. 
Write us today for details. 


SEND FOR NEW INDUCTION 
HEATING AND MELTING BULLETIN 


AJAX 
ELECTROTHERMIC 


CORPORATION 


AJAX PARK 
TRENTON 5, NEW JERSEY 


Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 

AJAX ENGINEERING CORPORATION 
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One piece flanged and dished head 
144” in diameter,9 16” gauge. Type 
304 Stainiess Steel 


G. 0. CARLSON, INC. 


There are many advantages to buying stainless heads from G. O. Carlson, 
Inc. Not the least important is the fact that you place the entire responsi- 
bility in the hands of one capable organization. The same technical and 
production staff who produce Carlson Stainless plates to chemical industry 
standards, apply their skill to the production of heads to your specifica- 
tions. A wide variety of head forming dies are available in both size and 
shape to suit your specific requirements. In addition to the dies to produce 
A.S.M.E. and Standard dished heads, dished and flanged heads, flared 
heads, flared and dished heads, we can supply special sizes spun to 
individual requirements. 

G. O. Carlson, Inc., maintains a large stock of Stainless Steel Plates 
in many types and gauges to render prompt service in the production 
of heads. 

Let G. O. Carlson, Inc. take the individual responsibility — send us 
your prints and specifications for quotations. 


Stainless Steels Exclusively 

300 Marshalton Road, Thorndale, Pa. 
PLATES FORGINGS BILLETS BARS SHEETS (No. 1 Finish) 
District Sales Offices and Warehouse Distributors in Principal Cities 
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Cold-Flow Pressing of Steel 


(Continued from p. 186) 

strain characteristics of different metals 
over a wide range of deformations is 
essential for calculating the forces re- 
quired in forming. The construction 
of true stress — logarithmic strain dia- 
grams is thus described. Since the 
pressed metal is initially soft but work 
hardens during extrusion, approximate 
formulas are given for both true and 
“mean” resistances to deformation. 
For determining the actual pressure 
requirements, a number of semi- 
empirical expressions are given which 
are based on the stress-strain formulas 
referred to above. 

Inasmuch as the flow-pressing 
process subjects the material to com- 
pression only, the magnitude of de- 
formation in a single working stroke 
is limited solely by tool strength and 
capacity of equipment, but not by the 
tensile rupture strength of the pressed 
metal. Accordingly, up to 95% re- 
duction of cross section can be made 
without difficulty on soft metals such 
as lead, tin, or aluminum. The author 
points out the fundamental difference 
between the conditions of How in tube 
or wire drawing on one hand, and 
cold extrusion on the other. While 
in the first kind the optimum drawing 
angle lies between 8 and 20°, in the 
second this optimum is near 63°. This 
figure is completely independent of 
the magnitude of deformation and the 
coefficient of friction, and it deter- 
mines the condition at which the total 
redundant work associated with inter- 
nal uneven flow and with tool-to-work 
friction is at a minimum. 

Any metal of reasonable ductility 
can be successfully flow-pressed, but 
the most important application of the 
process, both technically and econom- 
ically, is with steel. For highest de- 
formability at relatively low pres- 
sures, low-carbon (0.05 to 0.13% C) 
openhearth rimming or aluminum- 
killed steel is recommended. Basic 
Bessemer may be used where tendency 
for aging embrittlement and low 
notched-bar tenacity are not objec- 
tionable. For higher strength and 
suitability for heat treatment, carbon 
steels with up to 0.45% C or low- 
alloy nickel or chromium steels are 
appropriate. Dowel pins were made 
successfully by this method from 1.1% 
C steel. Normalized structures are 
particularly recommended for blanks 
but suberitically annealed steel is 
equally suitable if the grain is uniform 
and fine. 

When the pressures are extreme, 
e.g. in forming cup-shaped bodies 
from solid pieces of wire, it is advan- 
tageous to heat the low-carbon steels 
(Continued on p. 190) 
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to fill your 
particular 
needs... 


If you have trouble finding the right stripper to remove the coating on your work, Enthone will 
be glad to select the right one from the many they make or will formulate a new one that will 
meet your requirements. 


All you have to do is fill out a questionnaire which will be sent you on request, send this to us 
with typical samples of your work. Enthone Research Chemists will make the necessary tests 
and tell you how your problems can be solved. There is no charge for this service. 


Enthone Research Chemists have developed over a score of strippers for organic finishes and 
are constantly seeking better methods. 


Write for Enthone check list on over sixty products ond processes for better electroplating ond metal finishing 


METAL FINISHING N | H C) N E ELECTROPLATING 
PROCESSES - A - A 


CHEMICALS 
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A COMPLETE LINE OF 


PRECISION INSTRUMENTS 


new @& pesk-tyre 
METALLOGRAPH 


Years ahead in simplicity and 
ease of operation. Perform 
every Operation while sitting 
comfortably at a modern desk 
... compose the picture on a 
screen directly in front of you . . . focus camera automatically while examining speci- 
men through the microscope . . . take notes, change magnification, adjust the lamp, make 
the exposure—all with unbelievable speed, ease, and precision. Other features: monocular 
or binocular bodies, revolving objective turret, two lamps— visual and photographic, 
“autofocus’’ coarse adjustment stop. 


srencer METALLURGICAL MICROSCOPES 


From this complete line of Spencer Metallurgical Microscopes vou 
can select an instrument that exactly meets your needs. Here are 
some of the many outstanding features for convenience and speed 
in Operation: 


@ Americote Optics climinate reflections and provide added 
contrast. 


@ Wide Range Adjustable Stage handles unusually large 
or small specimens. 


@ Large, Sturdy, Research-Type Stand with micrometer 
screw fine adjustment interchangeable body tubes 


@ Brilliant, Uniform tlumination trom a vertical silum- 
inator that ts simple to operate, sturdy, and always cool 
enough to handle 


@ Variety of Equipment for teaching, routine examina- 
tions, and research 


srencer STEREOSCOPIC MICROSCOPES 


Two distinct advantages are offered by these instruments 


1. The image is erect and a wide field of view is provided 


2. The image has depth and shows the specimen in three- 
dimensional perspective 


These are real advantages in studying surface characteristics 
and examining parts 


No. 26 is designed for examining small specimens 


No. 23 (illustrated) for large objects. No. 353 lamp provides 
an adaptable source of illumination 


@ srencer BIERBAUM MICROCHARACTER 


This is a precision instrument for detertnining the hardness of small areas, particles, and 
microscopic constituents in metals. A highly polished and lubricated specimen ts moved 
by micrometer feed beneath an accurately ground diamond point. The pressure 1s pre- 
cisely controlled so that hardness can be determined by the width of the resulting cut 
when measured under the microscope. 


For further information 
§$American Optical 


write Dept 0119. COmPanyY 


INSTRUMENT DIVISION e BUFFALO 15. NEW YORK 
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Cold-Flow Pressing of Steel 


(Continued from p. 188) 
beyond Acs, water quench, and hold 
at 1180 to 1240°F. For deforma- 
tions below 35%, bright drawn stock 
may be used without a softening 
treatment. Nonmetallic inclusions, 
welds and laminations have a disturb- 
ing influence and use of steels con- 
taining these should be avoided. 

Suitable surface pretreatment of the 
blank to reduce friction is indispensa- 
ble in this process. For this purpose, 
phosphate coating (Bonderizing) has 
proved most successful. The firmly 
adherent, nonmetallic surface layer 
produced on the metal by the action 
of phosphoric acid not only prevents 
direct metallic contact between mate- 
rial and tool, but is also an excellent 
lubricant carrier. Soap-water solutions 
are suitable lubricants for phosphate 
coated materials. Especially recom- 
mended are very fatty lyves from curd 
soap slices and prolonged soaking of 
the phosphatized blanks in warm soap- 
water solution, since the adsorption of 
the fatty acids is a time-dependent 
process. Mineral oil is not adsorbed 
by the phosphate coating and is there 
fore not suitable as a lubricant. 

N. H. Pot akowskt 


Formation of 
Solid Solutions Among 
Metallic Compounds” 


HE VARIOUS chemical interactions 

among the metals can lead to the 
formation of (a) solid solutions; (b 
chemical (metallic) compounds with 
a constant composition, known as 
daltonide compounds; and (c) chem 
ical (metallic) compounds with vari 
able composition, known as bertholide 
compounds. Metallic compounds can 
form during the decomposition of a 
solid solution, and N. S. Kurnakov in 
1914 discovered the formation of 
AuCu and AuCu, in the Cu-Au sys 
tem, which exhibits complete solid 
solubility at higher temperatures. 
Compounds also form during the erys 
tallization of metallic systems that ex 
hibit limited solid solubility. In such 
the daltonide compounds are repre 
sented by singular points in composi 
tion-property diagrams, while berth 
olide compounds are represented by 
sloping lines. 

The question of the formation of 
solid solutions among different metal- 
lic compounds is comparable in im- 

(Continued on p. 192) 

* Digest of “Solid Solutions of Me- 
tallic Compounds”, by I. I. Kornilov, 
Doklady Akademii Nauk SSSR, Vol. 
81, 1951, 597-600, 
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FOR GAS TURBINE 
STRUCTURES 


The production of gas turbines for jet aircraft engines and other 
uses is dependent upon metals which at both high and low 
temperatures have good strength, toughness, and stability before 
and after welding. N-A-X AC9115 ALLOY STEEL possesses these 
properties and is applicable to those parts where the operating 
temperatures range from —70° F. up to about + 1000° F., and 
where suitable coatings are used for surface protection against 
normal and hot corrosion. 


N-A-X AC9115 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, send for 
our new booklet. 


A New Booklet 
For Design Engineers 


Write for this 16-page 
booklet on N-A-xX 
AC9OLIS ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on its 
fabricating and welding 
properties. 


QREAT LAKES Maki of he 


Ecorse, Detroit 29, Miciatgen 
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to answer the HOT question... 


specify LEBANON 
HEAT-RESISTANT 
Centrifugal Castings 


shapes cast per- 
4 manent molds by the exclusive 
Lebanon CENTRI-DIE process, are 
succeeding where other castings have 
failed. There are important reasons 
whys Lebanon is able to produce 
these tough, serviee-proved castings 
with such outstanding qualities. 
First... Lebanon experience, cover- 
ing some 41 years, has taught us 
how to work with diffieult-to-cast 
heat and corrosion alloys. Second . .. 
Lebanon testing involves every pros ed 


LEBANON 


ALLOY AND STEEL 
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method (including the use of a 
million-volt X-Ray machine) to in- 
sure absolute structural integrity. 
Third eee Lebanon exclusive proc SSCS, 
like our CENTRI-DIE method of cast- 
ing, were developed to give castings 
superior physical properties, more 
uniformity and to retain high resis- 
tance to many types of destructive 
agents. For example, today’s jet 
engines which are subject to ex- 
tremely high temperatures, depend 
upon Lebanon CENTRI-DIE cast- 
ings. Lebanon Castings can be made 
to meet A.S.T.LM., A.MLS., 


Army and Navy specifications. 


Write for your copy of the Lebanon 
CENTRI-DIE Bulletin so that you 
may have, at first hand, all the facts 
on this important process. 


LEBANON STEEL FOUNDRY © LEBANON, PA. 


"In the Lebanon Volley 


Other Lebanon quality products include centrif 
ugal castings produced in refractory molds— 
illustration shows a typical casting mcde by 
this process 


Solid Solutions Among 
Metallic Compounds 


(Continued from p. 190) 
portance to the similar phenomenon 
in pure metals. Several general prin- 
ciples exist that permit one to deter- 
mine and predict the possibility of the 
formation of solid solutions among 
metallic compounds. Thus, continu- 
ous solid solutions can form: 

1. Among compounds with ordered 
structures formed by transformations 
of continuous solid solutions of metals. 

2. Among daltonide compounds 
that form during the crystallization of 
a mixture of metals. 

3. Among bertholide compounds, 
including interstitial phases. 

1. Among compounds of the dal 
tonide and bertholide types. 

Necessary conditions for the forma 
tion of such continuous solid solutions 
are that: (a) Crystal lattices of the 
compounds be of the same type; (b 
chemical binding of the compounds 
be similar; (¢) components of the com- 
pounds be atomically compatible; and 
(d) the same element (aluminum, for 
example) be present in each of the 
compounds and be capable of form 
ing with other analogous elements 
(iron, nickel, for example) compounds 
(such as FeAl, NiAl) with an_ iso- 
morphous structure and the same 
stoichiometric composition. 

As examples of solid solutions 
formed under the first condition are 
the systems AuCu,-PtCu,, AuCu, 
PdCu,, or Ni,Fe-Ni,Mn. These might 
be called molecular solid solutions of 
metallic compounds. Solid solutions 
are to be expected also when the or 
dered structure is tetragonal; for ex 
ample, in the systems AuCu-PtCu or 
FePt-FePd. Also, it must be assumed 
that continuous solid solutions form 
among the various sigma phases. 

NiAl, CoAl, FeAl, and MnAl are 
examples of second condition, and 
the presence of continuous solid solu- 
tions among at least the first three 
has been found experimentally. 
Ni,Nb, Ni,Ta, and Ni.Ti may be a 
similar series, as may MgCu., MgNi.; 
Mg.Bi., Mg.Sb.; NiAs, CoAs, FeAs: 
and NiAs, NiSb. 

Examples of the third are the elec 
tron compounds, B, y, and €, and such 
interstitial compounds as TiC-ZrC, 
NbC-TaC, Mo.C-W.C, Fe,C-Mn.C 
and others. 

N. V. Ageev and E. S. Makarov are 
said to be the first to have produced 
compounds belonging to the fourth 
tvpe by showing that the daltonide 
phase NiSb and the bertholide ¢ phase 
in the FeSb system form a continu 
ous series of solid solutions. 


A. G. Guy 
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Basically there are two reasons—good quality and 
good service. Because Jessop is a fine name in spe- 
cial steels dating back to 1724, you might expect 
it to be covered with moss, but it isn’t. Jessop is a 
youthful, eager team with a keen desire to produce 
for you better steels at a better delivery schedule 
than you have ever known before. Take saw steels, 
tor example. Jessop is in the process of greatly ex- 
panding and improving its facilities in this field. It 
is doing so in the name of better service, but it will 
need more customers to keep its equipment busy. 
This urgency will become your profit if you order 
your saw steels from Jessop now. One more thing 
If you are now a customer of Jessop you will agree 
with the statements made herein. If you are not, 
and have some doubts, just ask a Jessop customer 
He'll vouch for the things we say. 


HIGH SPEED STEELS * HIGH SPEED BITS + PRECISION 
GROUND FLAT STOCK « HIGH SPEED AND ALLOY SAW 
STEELS « HOT WORK DIE STEELS * COLD WORK 
DIE STEELS * CARBON AND ALLOY STEELS « 
STAINLESS AND HEAT RESISTING STEELS ¢ VALVE 
STEELS © STAINLESS-CLAD STEELS » CAST-TO-SHAPE 
STEELS * COMPOSITE TOOL STEELS * ARMOR PLATE 


* WASHINGTON, PENNSYLVANIA 
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Guide Post 
to Profit . . 


Your profit for tomorrow will be decided by the 
work you produce today. 


Keep every production line running with fewer break- 
downs and less replacements by using ACCOLOY 
Heat and Corrosion Resistant Castings. 


The improved designs, finer grain size, the close 
control of pouring and the multiple testing of each 
finished piece, all contribute to the longer service i 
life of these castings. 


As a manufacturer using trays and fixtures, carburiz- 
ing boxes, salt pots, retorts, muffles or roller rails— 
make an investment now that will keep you posted on 
the profit side of the ledger. 


ALLOY ENGINE ERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN e ILLINOIS 


WEAT RESISTANT CASTINGS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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orgings FINKL 


. it’s as simple as that to specify the highest quality forgings obtainable to 
day. Quality based on 73 years of forging experience . . . 73 YEARS of supplying 
the needs and meeting the demands of forging users large and small. 

Between the ingot and you are Finkl craftsmen, employing the most mod 
ern equipment to shape, heat treat, metallurgically test, and rough or finish 
machine your forging... between the ingot and you are 73 years of knowing 
what to do to make that forging the finest you can get. 

All this knowledge is available to you through Fink! Sales Engineers who 
will gladly offer their services when you want to talk forgings. Call or write 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE*+ CHICAGO 14 
DIE BLOCKS & INSERTS + PISTON RODS & RAMS + SOW BLOCKS + CRANKSHAFTS 
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GRADE 


Nickend 2 


A.W. 5S. 
SPEC. 


Tensilend 70 E7016 
Tensilend 100 E10016 
Tensilend 120 E12015 
Manganend 1M E9015 
Manganend 2M E10015 


E8015 


Chromend 1M_ E8015 
Chromend 2M_ E9015 
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Use ARCOS Low Hydrogen Electrodes 


Because Arcos Low Hydrogen Electrodes eliminate 
or minimize preheat and postheat when welding 
high tensile steels, you can turn out more jobs in 
less time and with greater safety. Underbead crack- 
ing has never been known to occur with “properly 
designed”’ Low Hydrogen Electrodes. 

As a pioneer in this field, Arcos has developed 
the most complete selection of Low Hydrogen Elec- 
trodes available today . . . all produced to Stainless 
quality standards. That’s why you can expect con- 
sistently sound weld metal on every application. 
Whether defense or commercial, you know before- 
hand that Arcos Low Hydrogen Electrodes have al- 
ready been “tested and proved” on jobs like yours. 
ARCOS CORPORATION, 1500 South 50th Street, 
Philadelphia 43, Pa. 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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Carbon-Stabilization in 
Welded Dissimilar Metals 
Used at High Temperatures* 


HE WELDING of dissimilar metals 

for service above normal atmos- 
pheric temperatures offers some rather 
intriguing problems. The use of aus- 
tenitic weld metal for joining plain 
carbon and low-alloy ferritic metal 
parts was initiated in Germany in 
1935 for boiler and pressure vessels 
and was based on the fundamental 
idea that, after such welding, a post- 
heat treatment is unnecessary. The 
resulting service experience with 
boiler drums welded in this manner 
necessitated replacement of a major 
portion of the drums because of leaks. 
However, austenitic welds in steam 
pipes of 1% Cr, 2% Mo were gener- 
ally satisfactory after operation at 
temperatures of 935 to 950° F. 

In the United States during the 
past 15 years austenitic welds in pipes 
of 5 to 9% chromium have given quite 
satisfactory results for hot oil transfer 
lines. Numerous welds made during 
the past 5 years using flow nozzles 
of austenitic steel with carbon. steel 
boiler feed lines are successfully oper- 
ating in the range of 400 to 450° F. 
However, the joining of 2% and 3% 
Cr 1% Mo steam piping having a 
thick wall to turbine piping of Type 
347 stainless has presented a number 
of major problems. 

At the inception of the study de- 
scribed by the authors two major 
problems were considered to exist: 
(a) The possibility of fatiguing action 
at the austenite-ferrite interface, 
caused by differential expansion be 
tween austenitic and ferritic materials 
under cyclic temperature changes; 
and (b) diffusion and migration of car 
bon from the ferritic to the austenitic 
material at elevated temperatures. 
The latter was the subject of the pres 
ent investigation. 

Four plates of 3% Cr - 1% Mo steel, 
each 4 x 6x 12 in., were given a 
1550° F. normalize followed by a 
1325° F. temper. Four plates of Type 
347 stainless, each x6x 12 in. 
were water quenched from 2000° F. 
followed by a 1550° F. stabilizing 
anneal, The chromium-molybdenum 
plates were welded to a Type 347 
plate using an austenitic weld metal. 
The four different weld metals used 
were Type 347 (19% Cr 9% Ni, Cb 
stabilized), Type 316 (18% Cr 12% 
Ni-2% Mo), Type 309 (25% Cr 

* Digest of “Welded Joints Between 
Dissimilar Metals in High-Tempera- 
ture Service”, by R. W. Emerson and 
W. R. Hutchinson, Welding Research 
Supplement, March 1952, p. 126s-141s, 
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12% Ni) and Type 310 (25% Cr 
20% Ni). 

Prior to welding, the Cr-Mo plates 
were preheated to 400 to 500° F., and 
after welding each plate was cut into 
two equal parts. One part of each was 
heated at 1350 to 1375° F. for 1 hr. 
and furnace cooled, The other part 
of each welded plate was heated to 
1550° F. for 1 hr... furnace cooled to 
1300° F., held for 1 hr. and furnace 
cooled. The former is referred to as 
“heat treatment A” and the latter as 
“heat treatment B”. 

slice was removed from 
each of the eight test plates. The 
balance of each of the eight plates 
was held in a furnace at 1050 to 
1100° for 3000 hr., followed by 
holding at 1150 to 1200° F. for 2000 
hr. A in. slice was removed from 
each plate, however, after 1500 and 
3000 hr. at the 1050 to 1100° F. level 
for the purpose of checking macro 
structure and hardness. 

The side-bend specimens exhibited 
reasonably good ductility as shown by 
their ability to withstand the 180° 
bend test. The free-bend specimens 
showed elongations across the face of 
the welds of 18 to 20% and all bent 
1SO° without fracture except the spec 
imen welded with Type 347 and heat 
treatment A’ which failed at 75° 
through the bond with the Cr-Mo 
plate. Further bending of these free- 
bend spe imens to an outside radius 
of 1 in, produced fracture of the two 
specimens welded with Type 310 elec 
trodes and also. the specimen with 
weld metal Type 309 and heat treat 
ment B. All fractures were through 
the bond with the Cr-Mo plate. The 
remaining four specimens exhibited 
partial fracture at the bond. 

The transverse tensile specimens all 
failed in the Cr-Mo plate at elonga 
tions of 22 to 25% in 1.4 in. and had 
reduction of area of 58 to 64%. Yield 
and tensile values were lower with 
heat treatment B. 

The Charpy bars were located so 
that the root of the notch was placed 
as closely as possible to the bond of 
weld metal with the Cr-Mo_ base 
metal and with the notch opening 
toward the root side of the joe the 
notch itself being entirely in the 
Cr-Mo plate. The specimens with 
the Type 309 weld metal fractured 
through weld metal with energy ‘val 
ues of 20 to 28 ft-lb. Fractures of the 
remainder of the Charpy specimens 
were associated with the bond be 
tween weld and Cr-Mo base metal at 
values which ranged from 6 to 34 
ft-lb. Values for the Cr-Mo base metal 
are 42 and 35 (ft-lb. for heat. treat 
ments A and B respectively. These 
data indicate a weakness associated 

Continued on p. 196 
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(Continued from p. 195) 
with the bond between weld metal 
and the Cr-Mo base metal. 

Hardness surveys indicated that 
weld metals with heat treatment A 
were slightly harder than those with 
heat treatment B. The aging treat- 
ment gave a slight hardening to the 
weld metals and Type 347 plate, and 
a softening of the Cr-Mo plate. 

Microexamination indicated that 
postweld treatment A did not mate- 
rially coarsen the Cr-Mo plate but 


Carbon-Stabilization in Welded Dissimilar Metals 


postweld treatment B did develop a 
coarse grain band in this plate adja- 
cent to the bond. This grain-coars- 
ened band decarburized by migration 
and diffusion of carbon into the aus 
tenitic weld metal. The coarsening 
appeared to be more pronounced in 
the specimens welded with Type 347. 

Similar processing of test welds be 
tween plain carbon, Type 309 and 
Type 310 plates indicated that grain 
growth in the carbon steel was ap 
proximately 50 times that found in 


PORTABLE 
HARDNESS TESTER 


Show the exact hardness of your metals before 
and after heat-treating, to reduce tool wear and 
breakage and to speed up production. 


Ames Portable Hardness Testers are light in weight 
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the Cr-Mo plate, and the concentra- 
tion of carbon in the austenitic weld 
deposit was also considerably greater. 
This suggests the marked stabilizing 
effect of chromium on the carbon in 
Cr-Mo plate. 


VANADIUM AND TITANIUM 
STABILIZERS 


In a second phase of this study the 
authors investigated the stabilizing ef 
fects of vanadium and _ titanium on 
carbon migration in joints in carbon 
and alloy steels welded with aus 
tenitic weld metals. The test welds 
were pipe joints from which speci- 
mens for various postheat treatments 
were machined, The base metals and 
the weld metals involved were as 
follows: 

l. A 24% Cr-1% Mo pipe of 
I's in. wall thickness with one bevel 
“buttered” with 1% Mo 0.2% \ 
using 400° F. preheat. Bevel was re 
machined and the joint was welded 
with Type 347 electrode using 400° F. 
preheat. 

9, A 2%4% Cr—1% Mo pipe of 
I's in. wall thickness welded to 1% 
Cr- 1% Mo 0.2% V using Type 310 
weld metal and 400° F. preheat. 


3. Titanium-stabilized 5% Cr % 
Mo of in. wall thickness with a 
piece of 1% Cr % Mo welded on 


each end using 400° F. preheat. One 
weld was made with Type 310 elec 
trode and the other with 2'4% Cr 
1% Mo weld metal. 

4. Grade B, A106 carbon steel of 

in. wall thickness with one bevel 

“buttered” with 1% Mo 0.2% V. 
Bevel was remachined and the joint 
was welded with Type 347. 

Sections were taken from each of 
these welded pipe joints and heated 
to 1200, 1350 and 1500° F. for 24 hr. 
Similar specimens were identically 
heated for 48 hr. One specimen from 
each weld was heated to 1350° F. for 
thr. The metallographic examination 
for exaggerated grain growth was 
made at 25 x. 

After 48 hr. at 1350° F. grain 
growth had occurred in the 2'4% C1 
1% Mo adjacent to the austenitic weld 
metal, but had not occurred in the 
Mo-V “buttering” laver or the 
Cr-Mo-V material. However, after 45 
hr. at 1500° F. grain growth had oc 
curred in the Cr-Mo-V plate to a 
greater degree than in the Cr-Mo 
plate. Also in this latter instance 
decarburization was found to extend 
in the Cr-Mo-V plate beyond the 
area of exaggerated grain growth. 

After 48 hr. at 1500°F. grain 
growth had occurred in the 1% Cr 
2% Mo plate adjacent to the aus- 
tenitic weld, but not in the titanium- 
Continued on p. 198 
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steel parts, you can eliminate drilling. The hole is already 
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Due to the free graphite in its structure, Graph-Mo 
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hard carbides, give it unusual resistance to wear. User re- 
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Carbon-Stabilization in Welded Dissimilar Metals 


(Continued from p. 196) 
stabilized 5% Cr 4% Mo. However 
in the 2'4% Cr 1% Mo weld metal 
used between these two base metals, 
considerable grain growth occurred 
adjacent to the titanium-stabilized 5% 
C1 To Mo plate but practically 
none adjacent to the 1% Cr 2% Mo 
plate, This observation suggests that: 
a) Titanium, because of its strong 
carbide forming tendency, prevented 
carbon migration from the 5% Cr 


or 


+ Mo base metal to the austenitic 


weld metal, and (b) the titanium in 
the 5% Cr —-'2% Mo base metal, be 
ing in excess of that required to stabi 
lize the carbon therein, caused carbon 
migration from the less stable 2!4% 
Cr % Mo weld metal. 

At 1350° F. decarburization is 
greater in the unstabilized Cr-Mo al 
loys than in those stabilized with va 
nadium and titanium. At [500° 
the vanadium-stabilized steel showed 
excessive decarburization but the tita- 
nium-stabilized alloy did not. 
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The authors conclude that, “Al 
though the presence of strong carbide 
stabilizing elements in ferritic steels 
is effective in preventing carbon mi- 
gration from such a material into a 
high-chromium austenitic weld, care 
must be exercised to avoid the pres 
ence of such elements in excess of 
that required to stabilize the carbon, 
if such materials are to be welded 
with electrodes which will produce 
weld deposits of relatively lower car 
bide-stabilizing power. 

“Carbon migration in itself is not 
believed to be a serious problem. The 
rate of diffusion of carbon at 1050° F. 
is relatively slow and is believed to 
be of little significance. High-temper 
ature postweld heat treatments, how 
ever, will result in a rapid carbon 
migration; such treatments for any 
prolonged period of time would result 
in more carbon migration than would 
be obtained in many vears at the serv- 
ice temperature, High-temperature 
postweld heat treatments are, there 
fore, to be avoided. In placing dis 
similar metal joints in service, exces 
sive temperature cycling should be 
avoided, particularly when the high 
temperature side of the cvcle is in the 
scaling range of the low-alloy ferritic 
steel.” 

In thinking about this general sub 
ject of “carbon stabilization” and the 
statement with reference to the “excess 
of that required to stabilize the car 
bon’, | am wondering just how either 
the welding engineer or the metallur 
gist would determine whether an ex 
cess is present in any particular case. 
The authors fail to indicate the basis 
for such determination, Perhaps it is 
so simple as to need no explanation 
and T have missed the point in passing. 


W.L. Warner 


Nature of Surfaces 
in Bearings” 


YENERALLY there are three phases 
in the operation of a bearing 
namely, a running-in period, a normal 
service period, and a running-out pe 
riod. Even with the best designed 
and manufactured bearing, it is ad 
vantageous to start operation under 
light load with good lubrication so 
as to remove local asperities from the 
rubbing surfaces. This elimination 
may be due to mechanical interfer 
ence, to localized adhesion, to corro 
(Continued on p. 200) 

*Digest of “The Effect of Lubri- 
cation and Nature of Superficial Layer 
After Prolonged Pericds of Running”, 
by F. T. Barwell, Journal of the 
Institute of Metals, Symposium on 
Properties of Metals, 1952, p. 101-122. 
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Nature of Surfaces 
in Bearings 


(Continued from p. 198) 
sive action of the lubricant, or to dis 
persed abrasive particles. 

This type of localized wear will 
lead to initial improvement of bear 
ing performance, which usually will 
last for a considerable time before 
continued wear may have detrimental 
results. If mechanical interference 
should be very severe, due to high 
loads and speeds, frictional heat may 
not be dissipated rapidly enough, and 
localized seizure may occur.  (Com- 
plete failure may be delayed or pre 
vented by suitable additions to the 
lubricant. ) 

Another type of failure, called fret 
ting corrosion, may develop when 
mating surfaces, which are supposed 
to be at complete relative rest, actu 
ally move slightly against each other. 
This fretting corrosion is usually char 
acterized by oxidized debris and pit 
ted contact surfaces. These pits have 
different appearance from pits 
formed in failed ball bearings (usu 
ally called flakes). It appears that 
minute amounts of water vapor and 
oxygen play an important role during 
the fretting corrosion. 

The friction between rubbing me 
tallic surfaces has been shown to be 
reduced by the presence of an oxide 
layer which may prevent metallic 
friction, particularly under light load. 
The nature of the oxides formed de 
pends on the mechanical action and 
on the environment. Tests at the 
Thorntonhall Research Laboratory. 
England, indicate that oxidation of 
fresh metallic surfaces in presence of 
water leads to formation of the hy 
droxide radical which may induce 
changes in the lubricant. It was also 
shown that formation of oxides while 
sliding without lubricant depends on 
the velocity of sliding. The oxides 
are embedded in the disrupted surface 
layer. Presence of lubricant modifies 
the action, and there may be less de 
formation of surfaces and oxidation. 
The formation of debris in the pres 
ence of surface agents which will 
cause dispersion may lead to increased 
rate of wear; under other conditions 
it may reduce metallic contact by fill- 
ing surface irregularities and thereby 
reduce load on the asperities. ; 

While’ running-in usually consists 
of a geometric modification of the 
surfaces by reducing the asperities to 
promote formation of hydrodynamic 
lubrication, there may be some high 
points that will be subject to such 
high loads that the temperature will 

(Continued on p. 202 
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FABRICATED 


Drop-bottom salt pot basket (left) has lifting bars 
attached to solid sheet bottom. When assembly sets 
into holder frame over quench tank, bottom drops, 
releases load. 


At right is a heavy duty basket with extra rugged 
hinged bottom, released instantly by disengaging 
lever from pin. Note single point suspension. 
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At American Steel Foundries’ plant in 
Newark, New Jersey, inspection of 
heavy steel castings is made easy by 
Westinghouse Industrial X-ray equip- 
ment. Reason: extreme flexibility. 


] Thick or thin materials take less 
time to radiograph. Westinghouse 
Constant Potential high voltage 
generator produces more X-rays 
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Less time required for positioning. 
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mum 33” target-floor distance and 
10’ horizontally while moving ap- 
proximately 270° around vertical 
column. Additional angulation 
built in. 
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most flexible X-ray tools for your 
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or write Westinghouse Electric Cor- 
poration, 2519 Wilkens Avenue, Bal- 
timore 3, Maryland. 
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Nature of Surfaces 
in Bearings 


(Continued from p. 200) 
reach the melting point, and “scuff 
ing” will result. Under mild condi- 
tions, plastic deformation of the sur 
faces may smooth them. The structure 
of the extreme surface itself will affect 
the size of particles that are removed 
by rubbing. 

Changes may also occur below the 
contacting surfaces. In sliding with- 
out lubrication there may be plastic 
deformation on the surfaces, while 
with lubrication the subsurface will 
be deformed. The author has studied 
the operation under light surface 
stresses which would not cause plastic 
flow, but where repeated cycles of 
stress would cause failure. A four 
ball machine used for lubricant test 
ing was modified so that the three 
balls could rotate freely in a special 
race. The upper ball would be in 
rolling contact with the three lower 
balls and gradually develop a_ ball 
track. It was found that the failures 
were similar to those found in ball 
bearings, such as pitting, flaking and 
spalling. By sectioning, polishing and 
etching of the balls, it was shown that 
the amount of change in the material 
under the track would increase with 
time. (This fact is well known from 
endurance tests on ball bearings. ) 
Incipient cracks below the = surtace 
were also found. It is indicated that 
such results were obtained under dif 
ferent loads but, untortunately, no 
details as to loads and durations of 
their applications are given, which 
could have been of interest. 

Returning to rubbing surfaces, the 
effect of chemically modifying the 
surfaces is discussed. A phosphatic 
coating is found beneficial for ferrous 
surfaces because the porous structure 
which is bound to the underlying su 
face permits absorption of lubricant 
and therefore helps to increase the 
seizure load. It is stated that phos 
phating is also a valuable palliative 
for fretting corrosion. ‘The possibilities 
of using anodized surfaces for over 
coming the poor bearing characteris 
tics of aluminum are mentioned but 
no test results are given, except that 
surface cracking can occur when slid 
ing occurs under excessive loads. 

Factors influencing formation of 
protective surface films by chemical 
reaction are the reactivity of the met 
als, nature of Jubricant, the cnviron 
ment, and speeds and loads. 

In the presence of oxygen and traces 
of water a metal hydroxide is formed, 
and when water is absent, oxide is 
(Continued on p. 204) 
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We are specialists in 


FURNACE PARTS and FIXTURES 
any size and shape —but just one quality 


Whether you need baskets weighing a few pounds apiece, or retorts 
weighing several tons per unit, we can supply dependable heat-treating 
equipment that stands up to the severest punishment and gives long, 
trouble-free service. We offer only one quality: the dest. 


Furnace parts and fixtures made of Nichrome* and Chromax* —the 
high heat- and corrosion-resistant alloys specifically developed by Driver- 
Harris—are unsurpassed for heat-treating applications. Both alloys 
assure appreciably lower heat-hour costs. 


With our exceptional facilities for designing and manufacturing, 


we can meet any specifications—supply you with equipment “tailored 40” diometer — 50” high 
for the job.” 


Nichrome and Chromax are produced only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 
8. PAT OFF BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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assure faster, low cost 


production with ... 


Profit from the production advantages assured 
by the uniform machining properties of 
WYCKOFF Cold Finished Steels. Constant 
uniformity of physical characteristics from 
bar-to-bar and Not-to-tot is accurately main- 
tained by positive quality control methods. 
We have four located works to 
serve you, so, make your next Cold Finished 
Steel WYCKOFF. 


WYCKOFF company 


SPECIALISTS IN COLD FINISHED STEELS EXCLUSIVELY 
FIRST NATIONAL BANK BUILDING, PITTSBURGH 30, PA. 
3200 SOUTH KEDZIE AVENUE * CHICAGO 23, ILLINOIS 


Works: Ambridge, Pa. * Chicago, tll. 
Newark, N.J. + Putnam, Conn. 
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WISHED 
$7, 


CKOFF STEEL PR 


opuCcTS 
Carbon and Alloy Steels— 
lished Shatting 


Turned and 
—Turned and Ground 


Shafting 
—Wide Flats up to 12” x 


All types of furnace treated 
Steels. 


Nature of Surfaces 
in Bearings 


(Continued from p. 202) 
formed. Formation of oxides, and 
particularly the hydroxide, is neces- 
sary for formation of a soap film 
which gives protection to the metal 
surfaces for operation under relatively 
low temperatures. At high tempera- 
tures, however, it is necessary to pro- 
duce substances with higher melting 
points than of soap to protect the 
surfaces. For this purpose extreme- 
pressure additives are used; for exam- 
ple, those having chlorine combine 
with iron to form FeCl, which has a 
lower melting point than iron. Even 
such film gives limited protection. 

In other environments polymerized 
film may be produced which some- 
times may be detrimental and cause 
sticking, but under other circum- 
stances may be of advantage in re- 
ducing abrasive wear. Loads on bear- 
ings before incipient failure could be 
increased when paraffinic oil is used 
in presence of air, but reduced in 
presence of nitrogen. 

There are evidently a number of 
factors which influence changes in 
the surfaces that are in relative mo- 
tion. When loads and speeds are ex- 
treme they may lead to immediate 
scuffing. When they are less extreme 
they may help to remove the asperities 
and improve the bearing configuration 
for hydrodynamic operation. Envi- 
ronment may be beneficial in forming 
protective surfaces, but the many fac- 
tors of importance make generalization 


impossible. 


Accelerated Corrosion 
Tests of Stainless Steel” 


ESTS WERE UNDERTAKEN to learn 
whether galvanic corrosion would 
occur when Type 316 ELC stainless 
steel plates welded with Type 347 
rod were exposed to halogenous acid 
fumes. Molybdenum is known to im- 
part superior corrosion resistance to 
Type 316 stainless in such an environ- 
ment. It was thought that an unde- 
sirable combination of a large cathodic 
and a small anodic area might arise. 
The stainless steel was intended to 
be used for chemical hoods; hence its 
exposure to hydrochloric and hydro- 
(Continued on p. 206) 
*Digest of “Accelerated Corrosion 
Test of Stainless Steel Samples in an 
Effort to Establish Galvanic Attack”, 
by J. T. Waber and S. F. Waber, 
Document LA 1302, Los Alamos Sci- 
entific Laboratory, Nov. 14, 1951. 
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Heat Treating Installation at Bohn Aluminum Corp., Plant 24, Adrian, Mich. 


WORLD’S LARGEST 
NEUTRAL SALT BATH! 


Here is the world's largest neutral salt bath operating over 2000 F. It is used for heating 
steel billets for press forging. It operates at 2350 F. and holds 128,000 Ibs. of molten 
Park Chemical neutral salt. It is 20 feet long, 10 feet deep and 4 feet wide and is an 
electric furnace of 5,000 Kilowatt capacity. 


The salt is kept neutral by Park’s patented (U. S. Patent No. 2474680) Neutra-Gas 
Process, a simple, efficient, economical method of maintaining absolute neutrality in 
chloride-base salt baths. Suitable for use from 1350 F. to 2500 F. This patented 
process completely eliminates objectionable oxides simply by periodically passing a 
harmless gas through the molten salt. 


No rectifiers are required . . . sludging is eliminated . .. and no fresh sale additions 
are needed except to replace drag-out. Further, the process maintains original fluidity 
of the bath and work leaves as clean as when it entered. 


on Park's Neutra-Gas Process, consult 
your nearest Park service representative 
or write for Park’s new Technical Bulle- 
tin No. H-1. 


For specific application recommendations CHEMICAL COMPANY 
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BETTER JO 


production 


BS FASTER 


Big labor saving 

Solder saving 

Increased production 

Pin-point location for cleaner seams 
Better work appearance 

Adjustable to the speed of work 
Lower maintenance cost 


This new MOGUL unit is built to de- 
posit silver, lead and tin base solders 
in a liquid or semi-liquid form . . . 
faster, cleaner . . . to any constant 


Soldering Gun 


moving part. This new automatic 
gun replaces the soldering bath, 
hand soldering, and in many cases, 
expensive fixtures. Quickly adapted 
to various size parts. 

Deposits solder or brazing wire 
to the exact spot for cleaner seams. 
This new MOGUL soldering gun is 
now in wide use, saving time and 
money, increasing production, and 
turning out a better-looking prod- 
uct. 


Write today for new MOGUL SOLDERING GUN bulletin. 
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METALLIZING COMPANY 


OF AMERICA 


Dept. MP, 3520 West Carroll Avenue 
Chicago 24, Illinois 
Telephone: SAcramento 2-3710 
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Accelerated Corrosion 
Tests of Stainless Steel 


(Continued from p. 204) 

fluoric acid fumes was selected as 
definitive. Plant experience data, sup- 
plied by W. Friend of the Interna- 
tional Nickel Co., showed that low- 
alloy stainless steels, such as Type 304, 
have a lower resistance to attack by 
fluorides than does Type 316. 

The fumes were obtained by par 
tially refluxing dilute acid solutions 
(5% by volume of concentrated acid ) 
and by passing sufficient air through 
the test apparatus to dilute the gas 
mixture. The flow of air was measured 
by means of a flowmeter. 
position of the gas mixture was caleu 
lated from the volume of dilute acid 
that was evaporated and the volume 
of air passed through the apparatus. 
A typical composition of the exit gas 
was found to be 2.9% HF (gas), 
59.6% H.O and 37.5% air. 

A simulated hood was made by 
inverting a Pyrex crystallizing dish 
(polytetrafluoroethylene for HF), sus 
pending it over the top of a similar 
but larger dish by glass hooks and 
directing an air stream against the 
bottom of the upper dish. A consid 
erable amount of condensate dripped 
from the glassware and ran down the 
specimens to the welds near the bot- 
tom. Thus it was possible to see if the 
corrosion products draining from the 
upper portion of a specimen affected 
the passivity of the weld metal or of 
the heat affected zones. 

Three specimen designs were tested. 
The important feature of one design 
was that half of the weld was ground 
flush with the base plate. For another 
design a pipe coupling was welded to 
a drilled plate, and for the third the 
specimen was used as-welded. Control 
specimens, which had analyses iden 
tical with the unwelded plates, were 
also tested. 

A grid was drawn on the specimens 
and thickness measurements were 
made before and after each run. Sev- 
eral measurements on each specimen 
were taken as closely as possible to 
the region of the weld. 

Exposure of the specimens to the 
aerated, acid fumes for 200 hr. was 
sufficient to dissolve 0.002 in., or more, 
of metal from all parts of each speci 
men. Neither. galvanic attack nor 
streaking, as a result of activation by 
the corrosion products, Was observed 
in any specimen, 


The com 


Corrosion penetra 
tion in the welded plates was practi- 
cally identical with that in the control 
specimens. Definite, intergranular at 
tack in the heat affected zone of the 
(Continued on p. 208) 
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WHENEVER y you 


SPECIAL STEELS 
for 


e carbon electric steel for tank clutch discs @ alloy 
steels e armor plate e clutch plate steels e tillage 
steels e soft center steel e shovel steels e knife 
steels e saw steels, including high speed hack saw 
blade steels e Tem-Cross steel e heat-resisting steels 
e stainless steels e IngAclad stainless-clad steel 


== Ingersoll s+ 


Sore -Waster 
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Steel Tubing and Bars 


Largest 
Stocks 

in 

the 
Country... 


of this versatile steel. 52100 
is hard, tough and long-wear- 
ing, yet it’s easy to machine 
and is right for bearings, 
sleeves, pins, collars and many 
other machine parts. 

Over 200 seamless tube 
sizes to choose from .898" 
O.D. to 8.250” O.D. Bar sizes 
from .171"” round to 7.5” 
round. Also ring forgings in 
any analysis. 


Write for our 
Latest Stock List Now 


PETERSON STEELS, INC. 


DEPT. SPRINGFIELD 


Accelerated Corrosion 
Tests of Stainless Steel 


(Continued from p. 206) 
Type 316 ELC plate exposed to HC] 
fumes was observed. This attack was 
more likely a result of precipitation of 
the sigma phase than of carbide pre- 
cipitation. In general, Type 347 stain- 
less was found to be several fold less 
resistant to general corrosion and to 
pitting in either HF or HCI than was 
Type 316 ELC, Therefore, the use 
of Type 347 welding rod was not 


rece 
recommended J. T. Waper 


Flash Annealing 
of Aluminum* 


HE INCREASED DEMAND for alumi- 
num and aluminum alloy sheets 
having a uniformly fine grain has re- 
quired the development of an anneal- 
ing furnace that would speed their 
production, The flash annealing fur- 
nace described in this article is of the 
conveyer type for handling of single 
sheets and consists of two chambers, 
one in which the sheet is heated to 
the required temperature and the 
other in which it is cooled to facilitate 
handling and to minimize marking of 
the sheet. 

The factors which promote a fine 
grain size are reviewed, as is the the- 
ory of recrystallization. Some exam- 
ples are cited from literature which 
show the effect of cold work and an- 
nealing temperature on the pom size 
of aluminum sheet of several purities, 
as well as several aluminum alloys. 
It is pointed out that one factor, 
which is often a dominant one in ob- 
taining a uniform response to recrys- 
tallization, is to have a homogeneous 
state. This factor has become of in- 
creasing importance as a result of the 
widespread use of the direct cooling 
method in casting ingots. 

With all other factors predeter- 
mined, the only variables prevailing 
during the annealing process itself are 
the rate of heating, the annealing tem- 
perature, and the time at temperature. 
Examples are given to show that of 
these variables, the rate of heating is 
most directly related to the grain size. 
In order to increase heating rates 
(and thus insure a fine grain size of 
greater uniformity) during batch an- 
nealing or solution heat treating, “such 
devices as reduction of load weights, 

(Continued on p. 210) 
*Digest of “Flash Annealing of 
Light Alloys”, by R. T. Staples, Jour- 


nal of the Institute of Metals, Vol. 80, 
1951-52, p. 323-334, 


MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by heat- 
treating in electric furnaces on which the tem- 
perature is closely controlled by electric eyes 


“Set AB (Burs) AF (Files) 


Sets AB & AF Per Set 
$11.05 net 
2 to 11 sets. 9.75 net 

12 or more... 8.45 net 


The above sets, with '4" diameter shanks, are 
composed of the 8 most popular sizes for general use 


Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate shipment 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 4 types of 
ferrous and nonferrous metals. Diameters range 
from 1%" to 4". 


“MOTOR-FLEX” 
GRINDERS 


These high- 
quality, portable, 
flexible-shaft tools 
are made in 7 
types for opera- 
tion on bench, 
floor, or over- 
head. 


VISIT OUR BOOTH-NO.510 | 


PLANT MAINTENANCE 
SHOW 


CLEVELAND 
Jan.19-22, 1953 


Write for 64-page Catalog No. 28 covering 
above and many other products for maintenance, 
safety, and production. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 
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ANOTHER EXAMPLE OF 
~  SELAS COOPERATIVE ENGINEERING 


recision Production 

| i For Rail 


Rail Ends Toughened 
Automatically In Minutes With Selas Radiant Gas Heat 


Longer life for the rails, less maintenance for the railroads and more 
comfort for the passengers result from a completely automatic rail 
hardening process, cooperatively developed by Selas and _ steel 
mill engineers. 


A line of radiant burners combines high temperatures, automatic 
operation, precise controllability and protective atmospheres to pro- 
duce the finest end-hardened rails. Exact timing devices keep rail ends 
beneath each burner to reach the precise heat in a matter of seconds. 
Four heat elements bring temperatures to 1600 degrees F. Then a 
sudden blast of cold air under 100 pounds pressure provides the 
toughening cooling which hardens the steel. 


This is just one of hundreds of examples of how Selas Engineers 
working throughout the metal industry have speeded up heat treating, 
metal fusion, brazing, forging and other operations Let them help you 
in your metal processing. Write for information about the process in 
which you are interested. 


Rad ends progress auto 

matically under each 
radiant burner. Final 
heat of i600° F. and 
then air quenched under 
100 lh. pressure 


\ ) 
CORPORATION OF AMERICA 34, pennsvivanie 


Heat Processing Engineers for Industry - Development - Design + Manufacture 
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PROBING 
FOR DEFEC 
SPERRY... 


OFFERS THESE 
COST SAVING ADVANTAGES 


Easily portable for on-the-job 
inspection. 

Improves quality control, increases 
customer acceptance of your 
product. 

locates defects before machining 
saving wasted production time. 
Maintenance inspection without 
di bi iminates shutdowns. 


INDUSTRIES NOW USING 
THE SPERRY 

ULTRASONIC REFLECTOSCOPE 
INCLUDE: 


AIRCRAFT 
AUTOMOTIVE 
CHEMICAL 
LIGHT METALS 
MARINE 
ORDNANCE 
PAPER 

PIPE 
RAILROAD 
STEEL 


The Sperry Reflectoscope 


- most versatile testing instrument ever developed 


Sperry is a name long synonymous with 
scientific research and development. 
Pioneer in non-destructive testing, 
Sperry now makes possible the ULTRA. 
SONIC detection of hidden defects in 
raw stock and in semi-finished or 
finished material. 

The REFLECTOSCOPE generates ultra 
high frequency sound waves that pene- 
trate up to 30 feet in solid metal; any 
internal defects are located instantly 


and accurately 


is available to 


industry for sale, for lease or as a day-to-day testing service. LEARN HOW Reflectoscope 
testing has solved costly inspection problems. WRITE TODAY for illustrated Industrial Applica- 
tion Reports, stating the item to be tested and your inspection problem. 


COUPLINGS, HYDRAULIC CONTROLS 
AND OTHER TESTING EQUIPMENT 
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SPERRY PRODUCTS, INC. 
501 Shelter Rock Road 
Danbury, Connecticut 

Please send me Industrial Application Report on 

ITEM TO BE TESTED 

INSPECTION PROBLEM 

NAME 

TITLE 

COMPANY 

CO. ADDRESS 

CITY STATE 


Flash Annealing 
of Aluminum 


Continued from p. 208 

use of superheat, high power rating: 
of electrically heated furnaces, and 
load spacing have all been employed” 
Examples are given which show the 
effect of heating rate on grain siz 
Aluminum of 99.95% purity (single 
phase alloy) is not affected by heating 
rate, aluminum of 99.5% purity shows 
a slight decrease in grain size with: 
increased heating rates, and two 
phase or heterogeneous alloys show a 
marked decrease in grain size with in 
creased heating rates. 

The fastest heating rate in com 
mercial use is obtained in the solution 
heat treatment of aluminum alloys in 
salt baths. However, for nontreatabl 
alloys, salt bath furnaces are not prac 
tical because of loading and unload 
ing costs, salt dragout and the need 
for washing and drying facilities. Th 
closest approach to salt bath anneal 
ing is obtained in a conveyer-type fur 
nace using convected air. 

The increased heating rate made 
possible by using a superheat or high 
thermal head in the flash-anneal fur 
nace is discussed. A much higher de 
gree of superheat is possible for flash 
annealing than for batch annealing 
where a superheat of 212° F. is sel 
dom exceeded for noncritical treat 
ments and no superheat is permitted 
for critical treatments. In order to 
utilize the maximum degree of super 
heat, an even distribution of the 
heated air to all surfaces of the sheet 
When heating from a 
single side, turbulence at the edges 
causes au to spill to the lower face 
which results in a higher temperature 
at the edges than at the center of the 
sheet. 


IS necessary, 


When employing “air tempe: 
1020° F., radiation 
effect is imposed upon the convection 
effect”. This factor limits the degre 
of superheat, for residual radiant heat 
from the structure might cause over 
heating or even melting in the event 
the conveyer should stop. 

The advantages and disadvantages 
of air flow parallel to the sheet face 
both longitudinally and transversely 
to the direction of the sheet, are dis 
cussed. 


atures above 


The optimum conditions for 
heat transfer would appear to result 
from “multiple-point introduction of 
the air at 90° to the load, with adja 
cent ‘off-takes, the full requirement 
being a set of inlet points above and 
below the load”. However, the amount 
of turbulence is limited, since the 
flash annealing furnace would handk 
circles as well as large sheets. Graphs 
are given which show that the total 
Continued on p 212 
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FURNACE HEARTHS 
Heat Resisting. Wear Resisting - Shock Resisting 


MISCO B 
(25 Cr—12 Ni) 
ALLOY HEARTH 


Effective, Economical, METAL HEARTH 


The Misco Flexible Furnace Hearth is made 
in simple 4” x 4” interlocking units for 
assembling to any size. Flat on top and 
strongly ribbed underneath, it will not dis- 
tort like a large one-piece plate. Any warp- 
age is limited to a 4”x 4” local area and is 


not communicated to the hearth as a whole. 


If the underlying brickwork is flat to start 


with, the Misco Hearth will remain flat and 
level until the supporting brickwork itself 
becomes displaced. 


The Misco Flexible Hearth resists wear and 
impact, is shockproof and practically inde- 
structible. It will protect the hearth brick- 
work up to 2200°F., and can be used over 


and over again. 


ALLOY CASTING DIVISION 
Michigan Steel Casting Company 


0) 


One of the World's Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
1999 GUOIN STREET + DETROIT 7, MICHIGAN 
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MIEHLE PRINTING PRESS B. H. AIRCRAFT co., INC. 


Westinghouse Induction Heating 
UPS output...cuts costs 


I} you have a heat-treating problem. bring it to Westinghouse. 


In ‘ after eee lara on small regardless of product, 
Westinghouse installations are saving time and money. Accurate 
and rapid heating of selected areas is inherent in the 

Westinghouse processes, \\ rite for fuller 

information: Westinghouse Eleetric 

Corporation, Eleetronies Division, 

Department 0-4, 

2519 Wilkens Avenue. 

Baltimore. Maryland. 


02255 
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Flash Annealing 
of Aluminum 


(Continued from p. 210) 
time in the furnace is directly related 
to gage, and that the rate of heat 
transfer is independent of gage and 
speed of conveyer. These factors 
show the importance of air-to-metal 
surface relationship in furnace design. 

The loading and operational prob 
lems are discussed, including the pro 
duction rate and range of sizes to be 
handled. It is pointed out that the 
conveyer design is an important factor 
in limiting the maximum temperature 
because of the possibility of marking 
the soft metal surface as it exits from 
the heating zone. The cooling rate of 
the heavier gages may limit the speed 
of operation. 

It is assumed that electricity will be 
the source of heat, and the advantages 
of battery-type heaters over strip- 
resistors are given. The effect of sur- 
face condition on heat transfer as it 
affects temperature variation is dis 
cussed, as is the need for a reliable 
way of determining metal temperature. 

Although this type of furnace was 
developed primarily for annealing, the 
possibility of using it for stress reliev 
ing or process annealing hard rolled 
sheet to produce intermediate tempers 
s envisaged. However, the data given 
illustrate the limitation of this process 
in that by varying the conveyer speed 
by one foot per minute as the critical 
point is reached, a sudden decrease 
in ultimate and proof stress occurs. 

The advantages of limiting diffusion 
in clad strong alloy sheet are stated, 
as well as the decreased solubility of 
constituents in heat treatable alloys by 
employing fast heating rates. How 
ever, in annealing these allovs the tem 
perature control becomes increasingly 
important, since the temperature for 
recrystallization and partial solution 
of the soluble constituents may be 
very close or may even overlap. 

It is also stated that such a furnace 
may be used in the future for solution 
heat treatment in conjunction with 
induction heating to obtain an even 
finer grain size. The flash annealing 
furnace would be employed as a soak 
ing chamber. A proposal for such ap 
plication is covered by French Patent 


No. 959,659. HousEHOLDER 


: From Tractors to Textiles 
ae INTERNATIONAL HARVESTER SACO-LOWELL SHOPS 
SC 
We 


Quick repairs give extra long life to this Inconel basket used 
in heat treating small steel parts in a 1600 F. molten salt both. 


The before 
and after story of 


an Inconel basket in 
1600’ F. molten salt 


Salt bath dump bottom baskets for case harden- 
ing parts have to stand extra tough service. 


Take this Inconel basket for example... 


Time after time — loaded with 80 to 100 pounds 
of small steel parts —it has taken half-hour 
1600 F. baths in molten salts. 


For 26 months the basket took such abuse. 
Then it was returned to Rolock, Inc. to be re- 
paired. Then it went back to work again and 
gave 13 months more service. 


Now it has been repaired again and is back on 
the job for the third time. 


Just take a look at the photo on the left. That's 
how it looked when sent back for repairs the 
second time. Now take a look at the one on the 


right. Yes, it’s the same basket after being 
repaired. Now it’s back in service adding more 
time to an already outstanding service life of 
39 months! 


The fabricator, Rolock, Inc. of Fairfield, Conn. 
chose Inconel for the basket because of its 
strength and workability and because of its good 
resistance to high temperature oxidation and 
corrosion. 


Consult your Distributor of Inco Nickel Alloys 
for the latest information on their availabil- 
ity from warehouse and mill. Remember, too 
it always helps to anticipate your requirements 
well in advance. And remember, Inco’s Techni- 
cal Service Section is always ready to assist you 
with your heat treating problems. Write them 


today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


IMCONGEL... tor long life at high temperatures 
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ANHYDROUS 
AMMONIA 


SAVES YOU MONEY! 


Barrett’ Brand Anhydrous Ammonia is one of the most economical 
sources of hydrogen and nitrogen for metallurgical uses. 


When partially dissociated, Anhydrous Ammonia is used in the 
nitriding of alloy steels and in carbonitriding for treatment of steel. 
Carbonitriding, often referred to as ““Dry Cyaniding,’’ has in many 
instances replaced the liquid cyanide bath to economically produce 
cases on low carbon steels. 


Dissociated, or “cracked,’’ ammonia is used as a protective atmos- 
phere for bright annealing, brazing and powder metallurgy. It is also 
used as hydrogen for welding, for descaling metals by the sodium 


on hydride process, and as an economical source of hydrogen in elec- 
- tronics. In addition, it is used in the hydrogenation of fats and oils. 

Write for full information on how Barrett" Brand 


Anhydrous Ammonia can save you money. The advice 
and help of our technical men are 
available to you without charge. 


Ye MIVISION 
ene” 


C Ni Divisto ON 


ALLIED & DYE CORPORATION 


STREET NEW YORK 6, N. Y. 


Mail Coupon for your free copy of this new booklet 
Helpful, informative, contains latest data on 
the use of Anhydrous Ammonia. 


Nitregen Division, Allied Chemical & Dye Corporation 
40 Rector Street 
New York 6, N. Y. 


Please send me a copy of your new booklet, “Guide for the Use of Barrett" Brand Anhy 


drous Ammonia in Cylinders 


NAME 


FIRM 
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city STATE 
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Microstructural Evidence 
of Fatigue in Metals* 


T= THEORIES presented heretofore 
to explain the phenomenon of 
fatigue in metals and alloys assumed 
that a process of work hardening oc 
curs on the crystallographic slip planes 
during cyclic stressing. It has been 
postulated that when the stress in the 
strain hardened region eventually ex 
ceeds the rupture strength of the ma 
terial, then cracking would occur. No 
distinction was drawn in these theories 
between fatigue at high and at low 
stresses. It was assumed that detor 
mation was associated with slip alone 
the degree of stressing would then 
control only the rate of work harden 
ing, and hence the fatigue life of the 
metal. Forsyth points out that the 
characteristic shape of the fatigue 
curve might suggest that two mecha 
nisms were in operation, the one at 
high stress and the other at low stress 
but the complex nature of the strain 
hardening process has until now pro 
vided an alternative explanation. 

It is pointed out, however, that 
static-stress experiments have shown 
that deformation mechanisms othe: 
than slip (glide) and twinning, which 
have long been recognized, can occur 
The more interesting of these are 
“kinking”, which has been described 
by Orowan (Nature, Vol. 149, 1942 
p. 643), and flexural glide, either with 
or without accompanying relaxation in 
the form of polygonization (Prog:« 
in Metal Physics, Vol. 2, Chalmers, > 
149-202). The result of either form 
of deformation is local variations i: 
orientation; pure glide causes no such 
change. These variations may be ver\ 
small, and hence difficult to detect. 

Forsyth used recent developments 
in metallographic technique with the 
anticipation that features associated 
with the defo:mation of metals during 
cyclic stressing might be brought io 
light which have Poss sibly esc ape “dob 
servation in previous work. He feels 
that his recorded observations are 
sufficiently important to justify recon 
sideration of the present theories of 
fatigue. 

The fatigue specimens, which were 
polycrystalline in structure, were in 
the form of cantilevers, and they were 
vibrated in apparatus which had been 
previously described (Journal of Sci 
entific Instruments, Vol. 26, 1949, p 
160). The specimen, while undergo 
ing the fatigue test, was examined un 

Continued on p. 216 
*Digest of “Some Metallographic 
Observations on the Fatigue of Metals”, 
by P. J. E. Forsyth, Journal of the 
Institute of Metals, Vol. 80, 1951-1952 
p. 181-186 
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~ NOTHING ELSE LIKE IT 


poration and manufactured and sold eaclu- 
sively by Steel City Testing Machines, Inc. 


This important contribution to sheet metal testing is 
simple, compact and does its job quickly. The Flex- 
Tester bends a corner of a sheet through a standard 
arc measuring on a dial indicator the resistance of 
the metal to the bending operation. A “Dial Con- 
verter” furnished with the tester enables the oper- 
ator to convert readings obtained on various thick- 
nesses of material to a standard for the purposes 
of comparison. The lower the corrected reading, the 
better the drawing quality of the material. 


ys \ Developed by Jones and Laughlin Steel Cor- 


For non-destructive 
testing of sheet metal 
for drawing qualities 
and stretcher strain 


A spherometer is also supplied. It measures the 
curvature of the permanent set of the metal and 
thereby gives on indication of the stretcher strain 
characteristics. The Flex-Tester is a must for steel 
mills, stamping plants, warehouses. Write us if you 
wish detailed information on the Flex-Tester or if 
you wish us to have a representative call and 
demonstrate this testing machine to you. It is light- 
weight (only 6 Ibs.) and easily corried. 


FLEX-TESTER TESTS FOR DRAWING 


8817 LYNDON AVE. ¢ DETROIT 21, MICHIGAN 
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Are You Wasting Critical and 
Expensive Materials In Your Slag Heap? 


Steel producers know that up to 20% of the alloying 
elements used in special steels, which have to be 
present, often are lost in the slag. Constant and tedious 
laboratory analysis of both the steel and the slag is neces 
sary to maintain proper production control. In addi- 
tion to loss of money in replacing these elements, 

much time can be wasted in <at 
actual production. 


oa 


HERE’S WHAT YOU 
CAN DO ABOUT IT... 


The ARL Production Control 
Quantometer—long used 
for chemical analysis 
of steel and other 
alloys—has now been 
adapted for the analy- 
sis of slags! Accurate 
percentages of elements pre- 
sent in both steel and slags.are 
recorded permanently in pen-and-ink in 
less than two minutes...a great saving in production time and 

money. This makes it possible to prevent material loss before it occurs. Individ 
ual Quantometers are not limited to a single type of analysis, but can be designed 
to meet the requirements of many plant problems. As many as 25 elements as 
selected by the user can be accurately measured on the instrument—up to 20 
simultaneously. The ARL Quantometer is the most advanced type of spectrom 
eter yet developed, and its use can mean a great saving to you in production 
control costs and vital materials conservation, Write for complete information. 


THE ARL LINE ALSO INCLUDES 1.5 AND 2-METER SPECTROGRAPHS, PRECI- 
SION SOURCE UNITS, RAMAN SPECTROGRAPHS AND RELATED ACCESSORIES. 


Applied 


S717 PARK PLACE GLENDALE 8, CALIFORNIA 
NEW YORK «+ PITTSBURGH + DETROIT » CHICAGO + DALLAS + LOS ANGELES 
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Microstructural Evidence 
of Fatigue in Metals 


(Continued from p. 214 
der a microscope using stroboscopic 
illumination. Most of the tests were 
made on a high-purity, aluminum 
“2% silver alloy, but a few tests wer 
made on commercially pure copper 
and on Armco iron. The heat treat 
ment of each of these materials is de 
scribed in the original paper. The 
heat treated spe imens were electro 
polished without subsequent grinding, 
so as to insure that no work hardened 
surface layer existed. 

No attempt was made to measure 
the stresses imposed on the specimen 
The reasons given were the complex 
ity of stress distribution introduced 
by the notch, which was used to 
localize failure within the field’ of 
view, and the fact that the materials 
were being stressed above their elastic 
limit. Each specimen was tested un 
der constant strain for that specimen 
and the fatigue curve was plotted as 
strain in arbitrary units (derived from 
the deflection of the specimen) versus 
log of the number of cycles of stress 
undergone by each specimen. The 
applied stress is merely described as 
high or low, where the term, high 
stress, indicates that the maximum 
stress of the cycle is above the stress 
level of the “knee” of the S-N curve, 
and the term, low stress, indicates 
that the maximum stress of the cycle 
is below the stress level of the “knee” 
of the curve. 

Many excellent photomicrographs 
are included in the paper to show the 
behavior of these materials under high 
and low stresses. Metallographic study 
of the structural changes that occu 
when the aluminum-silver alloy was 
subjected to cyclic stressing at room 
temperature led Forsyth to postulate 
that the process of fatigue in metals 
is associated with the following 
phenomena: 

Slip occurs at all stresses which lie 
on the endurance curve. At a high 
stress level, deformation bands of the 
“kink” type occur in the early stage 
of fatigue, and deformation bands 
form along slip planes as the result 
of polygonization in regions of high 
lattice curvature. At a low stress 
level, only deformation bands of the 
second type just described are formed. 

Crystallites are formed as a result 
of deformation bands being broken 
down by subsequent slip, or as the 
result of polygonization of regions of 
high lattice curvature, particularly 
near grain boundaries. The mean 
value of the crystallite size is about 
10 microns, the smallest value being 
about 1 micron. (Continued on p. 218 
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Send design prints of your mass produc- 
tion parts that are: 


1. too difficult or too expensive to machine 


2. too large or too intricate for lost wax 
casting 


Our metallurgists and mercasting 
engineers will welcome the opportunity 
to assist you. 


SEND FOR FREE BULLETIN NO. 706 


@ Do you ever feel that your creative engineering 
is hampered by limits imposed by traditional 
metal-working processes? Then investigate the 

\.\| production process that takes over where the 
| others leave off! Learn about the greater design 
freedom and production economies available 
through mercastings by Alloy Precision. 


With this advanced method, surface finishes can be cast 
from 125 to 60 micro-inches ... dimensional tolerances 
can be held to + .003” inch. These, of course, depend on 


mass and material. In many applications, mercastings 
require no machining. 


Frozen mercury patterns melt out of the mold 
permitting one-piece castings of amazingly complex 
contours and interior cavities. Thus, what would other- 
wise be an assembly of machined parts, can often be 
mercast as a unit, 


Production runs in hard-to-machine or non-forgeable 
metals are routine at Alloy. Now, at last, you can select 
materials by product requirements rather than 
machining limitations. 


DEPT.D-7 
EAST 45th ST AND HAMILTON AVE. CLEVELAND 14, OHIO 
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WHY PRECLEAN? 
Even if you do not finish 
work by plating or vitreous 
enameling, it is important 
that you get a metal surface 
free of solid dirt as well as 
oil and grease. A physically 
clean surface is required for 
efficient operations. In such 
cases, precleaning by the 
Magnus Emulso-Dip Method 
becomes the one and final 
cleaning operation. If you 
plate or enamel your work, 
precleaning by this method 
vastly improves the speed 
and quality of your final 
cleaning operation for a 
chemically clean surface. 
The Emulso-Dip Method 
removes dirts which resist 
virtually all other methods 
of cleaning. 


» 


Moke ANY metol surfaces ready for subsequent metal- 
working operations, painting or final cleaning before 
ploting. It is as simple as the words “dip-rinse” indicate. 


Remove ALL the Dirt 

It's the Magnus Emulso-Dip Method. Work to be pre- 
cleaned is dipped into (or sprayed with) a solution 
made up of one part Magnusol concentrate to four 
to eight parts petroleum solvent. This solution rapidly 
wets and penetrates dirt deposits, loosening the bond 
between all dirt and the metal. Then the work is flushed 
off with water, steam or safety solvent. Oil and grease 
AND solid dirt— chips, abrasives and other insoluble 
matter —are flushed away, leaving completely physi 
cally clean metal surfaces 


Safe... Economical 
The Magnusol cleaning solution is non-toxic, non- 
flammable, harmless to the skin and sofe for ALL 
metals. Above all, it provides thorough cleaning at the 
lowest possible cost...in materials as well as man- 
power. 


Ask for a demonstration . . . either in your 
own plant or in the Magnus Pilot Laboratory. 


MAGNUS CHEMICAL CO. « 96 South Ave., Garwood, N. J. 
In Canada — Magnus Chemicals, Itd., Montreal. 
Service representatives in principal cities 


Testin 


Fast! 
Accurate! 
Easy! 


This compact machine tests spotwelds, 
strip, wire, anything within its 20,000 
Ib. capacity. Hydraulically powered, 

it has an easily controlled ram, self- 
acting specimen grips that are open 

sided for easy specimen insertion. 

This tester, Model ST-1, is ad- 
justable to take specimens 5” to 

9” in length. Various’ load 

gauges, grips, and other modifi- 

cations are available. 


Write for more information - 
give us your requirements. 


- DETROIT TESTING MACHINE COMPANY 
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Microstructural Evidence 
of Fatigue in Metals 


Continued from p. 216 

Final rupture of the lattice takes 
place in a region of crystallites, al 
though it has not been definitely es 
tablished whether the resulting crack 
forms at the crystallite boundary o1 
within the crystallite. Such evidence 
as has been obtained, however, sug 
gests that cracks originate at the crvs 
tallite boundaries. The first crack to 
form is not necessarily the one which 
propagates through the metal to pro 
duce failure. This would not be very 
understandable if the region at the 
root of a fine crack is considered 
merely as a strain hardened region 
subjected to high stress concentration 
The explanation of the tact that the 
first crack may not necessarily propa 
vate is suggested to lie in the forma 
tion of ervstallites ahead of the ad 
vaneing crack. The relaxation whic! 
s associated with the formation ot 
ervstallites would result a lower 
rate of strain hardening than would 
occur in the absence of crystallites 
Furthermore, the effectiveness of the 


crack as a stress-raiser will be reduced 
by the presence ol branch cracks 
along the cry stallite boundaries 

The theory offered by Forsyth seems 
to be well founded on the basis of 


the photomicrographic evidence he 


presents ROW. Lainpsay 


Effect of Degassing and 
the Metal-Mold Reaction on 
Soundness of Castings” 


A’ BOTH THESE authors write regard 
ing work carried on in the British 
Nonferrous Metals Research Associa 
tion dealing with the same problems 
they should be studied as one unit 
Mr. Ruthertord’s work was done prior 
to 1950 while that of Mr. Mantle was 
completed in June 1952 

In Mr. Rutherford’s work, bars and 
plates were cast in green sand known 
in England as Mansfield) having a 
moisture content between 5 and 5.5% 
of $5-5-5-5 leaded gunmetal; and 
COMCTIITE nthy two foundries some 
tests on small valve bodies. It was as 

Continued on p. 220 

*ligests of “The Effect of Metal 
Mold Reaction on 85-5-5-5 Leaded Gun 
metal Sand Castings”, by N. B. Ruther 
ford, Journal of the Institute of Metals, 
Vol. 80, 1951-1952, p. 555-568; and 
“Nitrogen Degassing and Metal-Mold 
Reaction in the Production of Gun 
metal Castings”, by E. C. Mantle, 
Foundry Trade Journal, Vol. 93, July 
24, 1952, p. 95-100 
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Get the facts straight 


about 


TIN 


Tin is vital to the free world . . . indispensable 
to this nation’s health. industrial progress. trans- 
portation, communications, standard of living. 
and security. 


Tinplate, for example. is strong. can be soldered 
easily, can be 


lacquered and lithographed 
beautifully, 


and is absolutely nontoxie. In 
solder, tin wets metals readily, flows easily. 
and seals sound joints. Tin resists corrosion. 
too. and is highly malleable. 


Yet we continue to seek substitutes for tin . 
continue to strive for that elusive something 


as good,” 
WHY 


Does it make sense to trv to replace one ol 
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MALAYAN 


Department 343 


1028 Connecticut Avenue, Washington 6, D.C. 


THERE IS NO REAL SUBSTITUTE FOR TIN 


the most economical production metals known 
to industry 7 


Does it make sense when Malaya. the world’s 
largest tin producer and one of the free world's 
staunchest allies. stands ready to supply tin on 
a free market for whatever 
American industry may be? 


the demands of 


It is the purpose of this Bureau to furnish 
accurate about tin to American 
industry, and to promote a clearer understand. 


ing between the United States and Malaya. 


information 


One of the media used to accomplish this is a 
monthly We'd like to send 
News” to you regularly, and with our compli- 
ments. All you need do is tell us you'd like 
to get it 


TIN 


newsletter. 


BUREAU 


MALAYAN 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 
TEMPERING available $ 
FORGING in pellet 
* CASTING and 
MOLDING liquid 
DRAWING form 


© STRAIGHTENING 
© HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has gives up 


been reached. to 2000 
readings 


Available in these temperatures ( F) 
13 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
'50 | 300 | 550 1100 1650 


163 313 | 600 1150 1700 
wi 325 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 


213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


| 
VICE 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 


Dept. 15 - 3000 South Wallace St., Chicago 16, III 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 
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Effect of Degassing 


(Continued from p. 218) 
sumed that a metal having uniformly 
high density could be produced which 
would not leak under pressure. (Issue 
might be taken on this statement.) 

In Mr. Mantle’s work the same type 
of alloy was also used, but no infor 
mation is given as to the kind of mold 
used, Presumably it was a green sand 
mold but what precautions were taken 
to maintain a constant moisture con 
tent are not given. This would seem 
to be an important omission. In place 
of the bars and plates used by Ruther 
ford, small valve bodies were cast by 
Mantle to test probability of leakers 
directly and not by inference. 

Agreement is reached in the two 
experiments that castings made from 
metal degassed before pouring, to 
gether with the correct phosphorus 
addition to assure good metal-mold 
reaction and which were cast at the 
correct low temperature, had higher 
density and less or no leakers. One 
example will suffice to show the de 
tails of the method recommended. 
The metal was melted in a 400-Ib. 
tilting crucible furnace, and then de 
gassed with nitrogen. Care was taken 
to maintain the pressure in the nitro- 
gen tube at not less than 300 psi. to 


avoid formation of moisture. The 
nitrogen was introduced by means ot 
a refractory tube at a reduced pres 
sure of 10 psi. for 5 min. After the 
nitrogen treatment, phosphorus copper 
was added to give between 0.05 and 
0.058% phosphorus in the final casting 

The work described by each author 
showed painstaking attention to de 
tail and there is agreement in the 
results obtained. In the Rutherford 
article an interesting and informative 
description is given of the comparison 
between the “classical experiment” 
versus the “factorial experiment”, and 
the statistical examination applied 
with the latter is shown. 

Rutherford used a 100-mesh pow 
der of aluminum-magnesium sus 
pended in a volatile resinous base 
with which the green sand mold _ is 
painted to prevent the absorption of 
gas by the molten metal from the 
mold. Both workers degas the metal 
by admitting nitrogen gas beneath the 
metal through a_ suitably protected 
tube. (In this connection it would be 
well to consider Spire’s method of ad 
mitting the nitrogen by means of a 
porous block instead of a tube and 
thus getting a finely divided spray 
and greater efficiency.) The basic 
principle of the metal-mold reaction 
appears to depend on the assump 

(Continued on p. 222) 
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The Clark Hardness Tester 
is precision built to give 
guaranteed precision results. 
Thousands of Clarks, with 


years of service all over the 


world, attest to this. 


The surprisingly low price 
includes the precision Clark 
Diamond Cone Penetrator, 
as well as Steel Ball Pene- 
trators, a wide assortment of 


Anvils, Test Blocks, 


other accessories. Available 
in two models, for Standard 
and Superficial “Rockwell” 
hardness testing, each with 
choice of 8", 12", or 16" work 


capacity. 


Before you invest in any 
hardness tester, get the facts 
about the low price, speedy 
delivery, and guaranteed accu- 


racy of the Clark. Write today. 


THE MOST FOR YOUR 
“ROCKWELL TESTING” 
DOLLAR! 


CLARK 
HARDNESS TESTER 


CLARK INSTRUMENT, INC. O'S 
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Nearly one-third of the total U.S. prime production 
of stainless steel is cleaned in the hydride descaling 
units operated by today’s major producers of the 
metal. This modern, economical method of removing 
oxide scale is used also by many fabricators to de- 
scale stock in process, finished stampings, machined 
parts and a wide variety of large and small forms. Just 
one fast cycle — including fifteen seconds to twenty 
minutes in the hydride bath—is all it takes to get a 
thorough cleaning, without pitting or loss in base metal. 


Manufacturers using Du Pont’s Sodium Hydride 
Descaling process find that it eliminates the need for 
scale softening or breaking operations, which were 
used frequently to condition metal for other cleaning 
methods. 


The process is simple, easily installed, maintained, 
and operated. Capital investment is low. A large vol 


DU PONT 
Sodium hydride process 
for positive descaling 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


—Over of the 
Major Stainless Steel Producers 
Use This Economical Process 


ume and variety of work can 


be handled in a small 
space and in a short time. Equipment can be manual, 
conveyorized, or continuous, designed to meet your 
requirements. 


Let us tell you how this process can fit into your 
production program. We will be glad to study your 
requirements, give you specific recommendations 
about design and selection of equipment. And we will 
give you technical assistance in starting up— help 
you train operating men 


DISTRICT AND SALES OFFICES: 


Cincinnati Cleveland « Detroit Kansas City’ Le 


Kaltimore Boston « Charlotte Chicago 


Angeles « New York 


Philadelptia Pittsburgh San Francisee 


More detailed information dot Uwe t 
works. what it can do for ean be found our new 
book Call our nearest offee or use the coupon bed f 


your copy 


Street and No 


| 
1. du Pont de Nemours & Co 
Klect rochemicals Department a j 
Wilmington 98, Delaware 
| Please send me more information beer 
| dride Descaling Process: advantages, applications, equip 
| ment used foam interested in cleaning product 
| Nam 
Firm 
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154 ideas 


on ways 
fo use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sultide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36.NY 


Please send me your Free Booklet 
Moly-sultide 
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Continued from p. 220 

tion that with badly gassed metal 
enough time elapses during freezing 
for the dissolved hydrogen to diffuse 
and concentrate sufficiently at. the 
heat centers to cause leakage under 
tests. In the case of degassed metal 
which picks up gas by the metal-mold 
reaction, the subsequent absorption of 
gas from the mold is not deleterious 
because there is then not enough time 
for diffusion to occur, 

Many foundryvmen find it hard to 
believe that deliberate introduction of 
gas into metal can be an asset in mak 
ing pressure-tight castings, but the 
evidence of these two projects points 
definitely that such may be true — if 
it is done under the special conditions 
described. On the other hand, the 
whole investigation is predicated on 
the casting having “hot spots” due to 
design involving heavy and light cross 
sections being in juxtaposition. Is it 
not reasonable to ask why castings are 
designed with this limitation? There 
fore, might it not be worth-while to 
redesign castings to avoid hot spots 
and then make them with metal that 
is as gas-free as possible? 


H. |. Roast 


Internal Stress in Castings* 


His IS THE FIRST report on work 

undertaken by a subcommittee 
(T.S. 32) of the Institute of British 
Foundrvmen charged “To investigate 
the problems of internal stress in 
castings. 

Internal stresses are those stresses 
Which may remain in a casting after 
it has been removed from the mold. 
and these stresses exist) within the 
casting or in the casting surface due 
to no apparent external cause. Internal 
or residual stresses combined with 
service-imposed stresses may produce 
unexpected failure of the casting o1 
warping during machining. 

Failure ot the sand mold to accom 
modate the contraction of the casting 
will, at high temperature levels, pro 
duce a hot tear which may be fol 
lowed by a widening of the crack at 
lower temperatures. If the rigidity 
of the mold leads to local plastic de 
formation in the casting, internal 
stresses will be present after shakeout 
Friction between the mold and cast 
ing can cause such stresses during 
cooling in the mold 

Temperature differences in parts of 

Continued on p. 224 
*Digest of “Internal Stresses in 


Castings”, Foundry Trade Journal, 
Cet. 25, 1952, p. 471-477. 


HEAT TREATING FURNACE 


for CERIUM MAGNESIUM 
CASTINGS at Eclipse - Pioneer 


Div. of Bendix Aviation Corp., 
Teterboro, N. J. 


(Patents Applied For) 


DIMENSIONS: 6-0 wide x 7-0 high x 10-0 
long (clear work space). Also built in other sizes to 
meet individual requi ts. 

TEMPERATURE: 300 F. to 1100 F 
ATMOSPHERE: SO» 

DOOR: Lift type, counterbalanced, with ai cylinder 
for automatic operation. 

METHOD OF HANDLING MATERIAL. Stee 
racks with wheels. 

TRACKS: Retractable before door is lowered, to 
permit tight door seal 

CONSTRUCTION: Heavy steel! plete exterior with 
refractory lining. Aijir tight 


HEATER: Recirculating -type electric external air heater 
on furnace roof. 


AGING OVENS in Large 
Aluminum Foundry 


DUCT SYSTEM: Drop ducts on oven walls assure 
more uniform temperature control. 

WALL CONSTRUCTION. Mayer patented triple 
slotted insulated steel panels. Patent No. 1843430. 


THE CARL-MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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APPLICATIONS 


Graphitizer for high strength cast 
irons; reduces chill; supplemen- 
tory deoxidizer for cast steel, 


Magnesium-containing alloys for 
addition to molten cast iron for 
manufacture of ductile (nodular) 
iron, 


To reduce chill and increase 
strength and hardness of cast 
iron. 


To control rimming action and 
deoxidize steel. 


To deoxidize and to add titanium 
to killed steels. 


Carbide stabilizer in high chro- 
mium corrosion-resistant steels of 
extremely low aluminum content. 
Deoxidizer for some steels. 


Alloy of high titenium-to-clumi- 
num ratio for adding relatively 
large amounts of titanium to 
stainless and heat-resistant steels. 


Carbide stabilizer in high chro- 
mium corrosion-resistont steels. 


PRODUCT TYPICAL COMPOSITION APPLICATIONS _ PRODUCT TYPICAL COMPOSITION 
ALUMINUM ALLOYS SPECIAL FOUNDRY ALLOYS 
Alsifer Aluminum 20% Used principally as a steel deoxi- Graphidox No. 4 Silicon 48/52% 
Silicon 40% dizer and for grain size control. | Titanium 9/11% 
Iron 40% Calcium 5/7% 
Aluminum 851t099% Standard grades. Noduloy No. 12 Magnesium . 10.5/13% 
Grades Copper 15/18% 
Silicon Aluminum _ Silicon 5to020% For sand, permanent mold and — 37, 72 
Aluminum Bal. die casting. ron ” 
Noduloy No. 3 Magnesium 13.5/16.5% 
Titanium Titanium 242 and5% for grain refinement and im- — 62 
Aluminum Aluminum Bal. proved physical properties of ’ ron a. 
commercial aluminum alloys. V-5 Foundry Alloy Chromium 38 /42% 
Vanadium Vanadium 242,5,10% For control of thermal expansion, 
Aluminum Aluminum Bal. electrical resistivity, and grain 8 
size of commercial aluminum. 
TITANIUM ALLOYS 
BORON ALLOYS 
— Ferro Titanium Titanium 15/18% 
Ferro Boron Boron 14/18% For adding boron to steels and High Carbon Grade Carbon 6/8% 
Carbon 1.50% irons. Medi Carb Tit 17/21% 
Silicon ...... max. 5.00% ~ 
Aluminum .. max. 0.10% Grade Carbon 
25% 
Vanadium Grainal Vanadium ....... 25.00% low Carbon Grades Titanium 
Ne. 1 ; Aluminum ... 10.00% Practical and economical intensi- 25% Titanium Carbon max. 0.10% 
Titanium 15.00% fiers, for controlling and increas- Silicon max. 4 00% 
Boron 0.20% ing the capacity of steels to Aluminum . max. 3.50% 
: o, harden, and for improving other | 25/32°% Titanium Titanium 25/32% 
Grainal No. 79 er ae py tag important engineering and physi- Special Carbon max. 0 10% 
Zirconium 4.00% cal properties. max bag 
Manganese 8.00% 
Boron 0.50% 40% Titanium Titanium ....... 38/43% 
Silicon 5.00% Carbon max. 0.10% 
Silicon max. 4.00% 
CHROMIUM ALLOYS Aluminum _ max. 8.00% 
Ferro Chromium Hexagonal. Weigh ap- A practicol and convenient form 
Briquettes prox. 3% Ib. contain for adding terro-chromium to the VANADIUM ALLOYS 
2 Ib. of chromium. cupete. Ferro Vanadium Vanadium .... 38/42% 
High Carbon Grade Chromium 66/70% For wrought constructional steels | jron Foundry Grade Silicon 7/11% 
Carbon 4/6% and steel and iron castings. Carbon ... about 1% 
lron Foundry Grade Chromium 62/66% For alloyed cast irons. Ladle addi-| Grade A Vanadium 50/55% 
Carbon 4/6% tion readily soluble at lower tem- (Open Hearth) Silicon max. 7.50% 
Silicon 6/9% _ peratures of cast iron, Carbon max. 3.00% 
low Carbon Grades Chromium 67/72% For low carbon chromium steels, Grade B (Crucible) Vanadium ... 50/55% 
Carbon 06%, .10%, especially those with high chro- | Silicon .... max. 3.50% 
15%, .20%, 50%, mium content, such as stainless Carbon ...... max. 0.50% 
1.00% and 2.00% max. steels and heat-resistant types. | Grade C (Primos) Vanadium 50/55% 
Low Carbon Ferro- Chromium 39/42% Used in stainless steels to reduce 70/80% 
chrome-Silicon Silicon 40/42% chromium oxide from slag and to Silicon max. 1.25% 
Carbon max.0.05% add chromium to steel. Carbon max. 0.20% 
x rimenta | 
Chromium 48 52% For simultaneous addition of | Venedium Meta! Vanadium 91.15% 
a je Silicon 25/30% chromium and silicon to low alloy 90% Grad Aluminum 2 25° 
Silicon Alloy Carbon max. 150% steels and cast iron. Silicon 0 50°, 
SILICON ALLOYS 95% Grade Vanadium 95.18% 
Ferro Silicon Two sizes, both cylin. A practical and convenient — Aluminum 2.00% 
Briquettes drical. The smaller con- for adding ferro-silicon to the Silicon 0.27% 
tains 1 Ib. of silicon;the cupola. Carbon 0.40% 
larger, 2 Ibs. of silicon v di 1.0 88/92 
anadium Ve 9 
25/30% Grade Silicon 25/30% To deoxidize open heorth steels | . = ee 
and add silicon to cast iron ie ea Tech. 
50°. Grade Silicon 47/52% To deoxidize and add silicon to ee 
steels and cast irons. Air-Dried Form v.0., 83/85% 
75% Grade Silicon 74/79% For high content silicon steels. | Ammonium Meta NH,VO; min. 99% 
80/85°% Grade Silicon 80/84.9% For high silicon addition to steel; Vanadate, Tech. 
B5/90% Grade Silicon 85/89.9% for slag treatment and graphiti- | 
90/95°% Grade Silicon 90/95% zation of iron; for making ~“ 
nesium. 
Silicon Metal Silicon min. 96% For moking oluminum, other non- 


ferrous alloys and silicones. ! 


Imparts remarkable improvement 
in physical properties of iron with 
nv sacrifice of machinability. 


For low vanadium steels and 


vanadium cast irons, 


For tool steels and other high 
vonodium steels requiring a limi- 
ted silicon addition. 


For making the highest vanadium 
and the lowest silicon addition to 
tool steels. 


For special iron-free (non-ferrous) 
or low iron alloys or low impurity 
ferrous alloys. 


Principally for research on the 
properties of pure alloys. For use 
in applications where very low 
iron content is essentiol. 


A source of vanadium in basic 
electric furnace steels. A base for 
numerous chemical compounds. 


Bose for chemical compounds. 
For making sulphuric acid, syn- 


thetic organic compounds ond 
vanadium chemicals. 


Also special alloys, chemicals and metals of Aluminum, 
Chromium, Silicon, Titanium and Vanadium. 


ClorPORATION AW 
x | AVENUE, NEW Y' VY, . © CHICAG 5H 


‘PUNCH PRESS’ 
DEPARTMENT 
REATS QUOTA 


AGAIN WITH 


COLUMBIA 
EXLDIE! 


“We'll get that babe out here every month if we can keep using Col- 


umbia Exl|-die!"’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels—High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 


Carbon Tool Steels. 


roll 


ROCKWELL 


Rleenmetal 
FURNACES 


For Bright or Clean 


Heat Treating 


for scale-free, clean or bright annealing, 
hardening, non-decarb heating of tools, 
dies, small steel and non-ferrous pieces; 
copper or silver brazing or sintering, at 
temperatures up to 2400 F., Kleenmetal 
Furnaces belong in your shop. They give 
precisely controlled metallurgical quality 
and desired surface finish — batch after 
batch. 


Kleenmetal Furnaces are compact, rugged, 
efficient, easy and economical to operate. 
Built in gas, oil or electric types; direct 
heated or with muffle; with cooling cham- 
ber, if desired. Truly ideal for the tool room, 
experimental or moderate production re- 
quirements. 

Bulletin No. 435 gives full details. Write 
for a copy. 


W. S. ROCKWELL COMPANY 


2043 ELIOT STREET + FAIRFIELD, CONN. 


Internal Stress in Castings 


(Continued from p. 222) 

a casting are less obvious sources of 
internal stress and result from local 
plastic deformation of one part of the 
casting. This local plastic deformation 
produces diiferences in the amount of 
contraction for various parts of the 
casting and gives rise to internal 
stress. Plastic deformation occurring 
while the casting is hot does not lead 
to residual stress and any internal 
stresses remaining at the time of 
shakeout will have resulted from plas 
tic deformation at fairly low tempera- 
tures. Stresses of internal nature oceur 
ring in hollow cylinders are considered 
to arise mainly from tempe ature gra 
dients rather than resistance of cores 
to accommodate contraction. 

When transformations occur at dif 
ferent times in parts of a casting, the 
accompanying volume changes may 
cause internal stresses. Low temp Ta 
ture transformations, such as that to 
martensite, may produce cracks 

Tests in which double flanged bars 
were compared with straight bars that 
had been poured from 66-34 brass 
into soft and hard-rammed molds re 
vealed little difference in the fina! 
contraction due to type of ramming 
However, until the time of shakeout 
the flanged bar had contracted a 
smaller amount, indicating that the in 
ternal stress was relieved at that tim 
The distance between the final posi 
tions of the plotted curves for the con 
traction of the two bars is a direct 
measure of the plastic deformation. 

Several tests were conducted by 
casting an aluminum alloy and a steel 
in the shape of a triangular grid 
wherein the contraction of the central 
heavy member was hindered by the 
cooler outer frame. In each instance 
the internal stress of the center mem 
ber was higher when a cool casting 
was removed from the mold; for ex 
ample, the internal stress at a shake 
out temperature of 1530° F. was 7500 
psi., whereas an internal stress of 
20,600 psi. was present when the 
casting was cool upon shakeout. 

When aluminum castings were 
cooled in the molds, the internal 
stress increased as the water content 
of the sand increased from 3 to 8% 
Also, internal stress was found to in 
crease as the pouring temperature in 
creased from 1345 to 1450° F. As 
the diameter of the runner increased 
from 0.85 to 1.1 in., a marked in 
crease occurred in internal stress. 

It is concluded that temperature 
gradients are the principal factors 
which lead to the development of 
internal stress in castings. Any change 
which produces an alteration in the 

(Continued on p. 226) 
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HISTORICAL NEW YEAR 


“Twas the month before Christmas in U.S.A. 
That the voters demanded a better day. 
Many fleas have lost their dog; 

ts Ihe leads us out of Truman's fog. 


Our hopes are high; there's much more to clear: 

HERE'S A POTENT THOUGHT FOR A BRIGHT NEW YEAR: 
THAT FOLKS OF EVERY RACE AND CREED 

CLOSED RANKS IN THE NATION'S HOUR OF NEED. 


All classes refused to play-the-fool 

(For the knaves who would divide-and-rule), 
Perceived the depths where we were headed, 
And scorned old bait-with-the-hooks-imbedded. 


This pregnant fact of Unity 

Can change our Nation's Destiny. 

Our children, and theirs, will get their due, 
If we've got the guts to follow-through! 


SERVICE IN THE NEW YEAR 


Grasping men and venal Pinks, 
And pigmy Prophets of Frustration, 
Have deeply laid their subtle stinks 
Within the fiber of our Nation. 


Pray God we have the fortitude, 
Now, that the task is well begun, 
To not relax our attitude 


Until the job is done. 


1// of us at General Alloys 
Wish you and yours 
1// good things in the New Year 


GENERAL ALLOYS COMPANY 
— H.H.H. 


An “aditorial” by the President of General Alloys Company, 
105 W. First St., Boston, Mass., U.S.A. Engineers and leading U.S. 
producer of Heat and Corrosion-Resistant Castings. 


Greetings, Griends Ouerseas — 


It is our hope that Men of Metals throughout the 
free world may share the high hopes which most 
of us of A.S.M. and throughout America hold for 
the New Year. The recent election revealed that the 
American people renounce the subordination of 
principle to expediency whether in dealing with a 
predatory enemy, or otherwise. Internally, the 
issue has been, as so aptly put by Mr. Charles E. 
Wilson, our incoming Secretary of Defense, as 
“big Government and little people”. 

The U.S. descendants of men and women who left 
Europe to escape royalist despotism and find free- 
dom are not taken in by the newer despotisms. 
They watch the creeping paralysis of socialism at 
work abroad. They in belatedly, recognized its 

ermeation of our Government and have used their 
aoe to turn its course. 

Those who predict either social or economic 
decadence in America, who expect us to lose in 
any test of attrition, are misinformed. 

Even the severest critics among our overseas 
friends expect no other Nation to provide so great 
a measure of the moral, scientific, material and pro- 
ductive effort essential to stop Communism, The 
wisdom (call it enlightened selfishness, if you will) 
which demands unity as a prerequisite to strength, and 
strength as mandatory to freedom, is applicable to 
the family, the nation, or those nations who would 
remain free. In all our history, we were never less 
divided, nor have we ever held such potent promise 
of Progress through Unity and Strength. 

In this “International Issue’ of Metal Progress, 
we have chosen to present the above message to 
our overseas friends and allies in preference to 
advertising our product. 

General Alloys is known throughout the world 
by those cognizant of modern furnace mechanism, 
scientific heat treatment, and of the uses of heat 
and corrosion-resistant castings throughout indus- 
try and defense. As the “oldest and largest exclusive 
manufacturer of heat and corrosion-resistant cast- 
ings’, we have, for thirty-five years, made extensive 
contribution in engineering, metallurgy, and foun- 
dry practice related to such alloys. 

We are active in research and development 
Projects for the Armed Forces and, privately, di- 
rected toward the advancement of casting proc- 
esses. This, we believe, will result in large-scale 
production of castings of higher metallurgical, 
physical, and dimensional integrity, and with pre- 
dictable performance, far beyond similar qualities 
associated with “investment”, “shell molding”, and 
“conventional” processes. Multiply our united 
effort and visualize U.S. industry on the march. 
Anybody who expects equivalent progress in peace 
or defense from Russian slaves or frustrated Social- 
ists is naive indeed. 

Gappy New Year. The stockholders, manage- 
ment, and employees of General Alloys, workers 
all, send arertinas and best wishes. 

—H.H.H. 


LOY 


FOR HEAT CORROSION ABRASION 


NORTH ERIE e NORTH ERIE 


e NORTH ERIE e NORTH ERIE eNO 


HLYON ® 


ELECTRODE 
MATERIALS 
PROCESSING 


All sizes and types 
to 2000 gallons 
capacity 


SODIUM 
ALUMINATE 


CLARIFICATION 


300 sq. ft. to 
3000 sq. ft. 
filter area 


AUTOMATIC 
FABRICATION 
and 
WORK HANDLING 
EQUIPMENT 


complete engineer- 
ing data available 
on request 


THE H. W. Nortu Company 


1755 PARADE STREET-ERIE, PENNSYLVANIA 


ENGINEERING CONTRACTORS DESIGNERS AND SUPPLIERS 
SPECIAL PURPOSE MACHINERY AND EQUIPMENT FOR THE BASIC INDUSTRIES 
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Internal Stress in Castings 


(Continued from p. 224) 
cooling of the casting will have a 
pronounced effect on the formation of 
such stresses, regardless of the alloy 
used for the casting. Hot shakeout 
is recommended to reduce residual 
stresses. Internal stresses can exist 
only at temperature levels lower than 
that at which rapid creep under the 
stress concerned will occur. 

D.C. 


Metal Conservation 
in Britain* 
THE MIDDLE OF a critical 

shortage of metals appeared immi 
nent in the United Kingdom which 
was only avoided by a timely expan 
sion in world production, extensive 
use of alternates by industry and De 
fense Departments, reduction in de 
fense demands, and restrictions on 
allocations to industry As of Sep 
tember 1952, the shortage in lead and 
zinc has entirely disappeared. Nickel, 
cobalt and copper still give cause for 
concern. Other metals are adequate 
for uses at present not on the re 
stricted list, although there is little 
margin. 

Considerable study is being given 
by various research institutions to 
ideas which might result in further 
economies. For example: Can useful 
amounts of alloying elements be saved 
in steels by driving the incidental 
impurities — particularly phosphorus 
to lower levels. As much as 25% of 
the zinc used in galvanizing can be 
saved by improved plant practice 
Lead-coated steels also seem to have 
important uses. The British Standards 
Institution has issued specifications for 
low-alloy case hardening steels. Mod 
ernization of the codes for welded 
construction reduces the mandatory 
weights of steel. 

Industry itself has worked along a 
multitude of lines to economize in the 
usage of available metals, to reduce 
the amount of circulating scrap, and 
to segregate meticulously that which 
is made and return it for recovery. 

An important example of the use 
of an alternative material by industry 
can be drawn from the field of straight 
chromium. stainless steel. Attention 
was turned to this material when the 
use of austenitic 1S-S stainless steel 
was prohibited for many purposes in 

(Continued on p. 228) 

*Digest of “Report of the Metals 
Economy Advisory Committee” to the 
British Ministry of Supply, Sept. 11, 
1952. H. M. Stationery Office, London, 
England. 
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Desand-degraphitize castings in 10 minutes 


vith VIRGO’ MOLTEN CLEANER 


HERE ARE THE BENEFITS! 


© Longer machine tool life. 
© All surface defects show up. 
© Acleaner, better product. 


With Virgo Molten Cleaner your castings 
ane comple tely tree trom sand and graph 
ite betore they are machined, giving you 
evreater machine tool life. Any surface de 
lects on castings are shown up, and you 
can scrap detective castings betore they 
are machined. This same treedom from 
purities insures trouble-free operation 
lor product when it is placed in use. 

The process is simple and easy to 


Operate does not require close supervi 


sion. A five-minute immersion of castings 
in Virgo Molten Cleaner bath at 800° F. 


SEND FOR THESE BULLETINS 
They tell the whole story on 
Virgo Descaling Salt and Virgo 
Molten Cleaner—what they are, 
how they work, their advantages, 
equipment involved, and the 
Hooker services you enjoy os a 
user of the process 


HOOker 


CHEMICALS 


1-1949 TACOMA, WASH. 
CHICAGO, ILL. 


From lhe Fall of the Earth 
HOOKER ELECTROCHEMICAL COMPANY 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


UNLOADING VIRGO-CLEANED CASTINGS from continuous cleaning 


is usually cnouch to dissolve every trace 
ol sand, and dissolve graphite to satistac 
tory depth. A water quench removes salt 
and leaves a protective coating on the 
castings. (This coating is Corrosionm-resist 
ant and may be lett on if castings are to be 
stored.) The coating ts removed by a 
three-minute dip in dilute acid. A brief 
water hosing or rinse completes the job. 

You can use the Virgo bath, at higher 
temperature, to stress relieve while de 
sanding. By combining operations in this 
way, costly annealing equipment, as well 
as the additional operation can be clim 
inated, 

For full details and description of this 
process, write us today. Please use your 
business letterhead on coupon below. 


| 

| 
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| NAME 
TITLE 

COMPANY — 

| ADDRESS 

| 

| city — 
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JANI 


For Fast, Safe, Low- 
Cost DESCALING— 
VIRGO’ 
DESCALING SALT 


Producers and fabricators 
of stainless and alloy steels 
use Virgo Descaling Salt to 
quickly remove scale pro 


duced by hot rolling, forg 
ing, extruding, casting, an 
nealing. The Hooker Proc 
ess is backed by 15 years’ 
experience in salt bath de 
scaling and cleaning. Engi 
neering, research and on- 
site operating assistance 
ore port of our service. 


Hooker Electrochemical Company 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


Please send me Bulletins checked: Virgo Descaling Salt 


Virgo Molten Cleaner 
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Trade Mark Reg US. Pat. Off. 


HAND PYROMETERS 


The XACTEMP PYROMETER 
makes possible better qual- 
ity control and helps to- 
ward elimination of blow- 
holes, burnouts, sand infil- 
tration and other flaws due 
to incorrect temperature... 
affords a simple, effective 
means for accurate temper- 
ature measurement of mol- 


ten, non-ferrous metals. 
Well-balanced, easy to 
handle .. . always ready 
for use and requires no 
preliminary adjustments. 


Cast aluminum and brass construction. 
Indicator is of medium resistance not affec- 
ted by thermocouple length... acts rapidly 

. provided with Alnico V magnet and 
direct reading dial starting at 50 F. 43” 
stainless steel extension . . . standard 7” 
Marshall tip permits true readings below 
surface of metal. Made to give good serv- 
ice for years. Order at once to be sure of 
immediate delivery from stock. 


Catalog No. MM701 
Complete Cn Thermocouple . . $6250 


Catalog No. 1449-501T Replacement 
Thermocouple $7.00 


Ask about XACTEMP PYROMETERS for all-cround 
general temperature checking. A full line of ther- 
mocouples available in stock. 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies «© Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machine 
Dept. 15 3000 South Walloce St., Chicago 16 
Dept. 15 « 2035 Hamilton Ave , Cleveiond 14, Ohix 
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Metal Conservation 
in Britain 
Continued from p. 226 

nickel At first 
attempts were made to use sheet steel 
containing approximately 0.1% © and 
14% Cy It was then found that 
raising the Cr to 17%, and in some 
cases adding 0.5% Mo or 1% Ni, im 
proved the deep-drawing properties 
Raising the Cr to 22% and adding 
a carbide stabilizer such as still 
further improved the deep-drawing 
properties, while the addition of the 
carbide stabilizer greatly assisted the 
welding properties. As in the United 
States, where this material has been 


order to conserve 


widely used for some time, argon-are 
welding has been found to be one of 
the best techniques for the straight 
chromium stainless steels. The use of 
these steels represents a real step for 
ward, and which for some purposes 
such as for pans for food-producing 
and part industries, they will con 
tinue to hold the field. 

It was expected that an 
shortage of tungsten would develop 


acute 


in 1952 and satisfactory alternatives 
to high speed steels containing IS% 
W therefore received attention by the 
High Speed Steel Assoc. and by in 


dustry. High speed steel drills larger 
than %s-in. diameter are quite satis 
factory when the tungsten is lowered 
to 13.5% if vanadium is increased to 
about 2%. 

Considerable attention has been 
viven to economy in the use of 70-30 
cupro-nickel tubes for steam conden 
an alloy ice ly used Wh marine 
service and in power stations in this 
country and in America. In power 
stations the 30% Ni alloy is now stipu 
lated tor use only with cooling waters 
having such a degree of contamination 
that the only possible alternative 
which is well tried and readily avail 
able — aluminum-brass — is unsuitable 

Other alternative materials are be 
ing studied. The U.S. authorities 
have specified as an alternative a 
copper-based alloy having 10% Ni 
15% Fe. So tar there has been no 
large-scale operating experience \ 
12% alpha-tin bronze alloy is also 
under test, 

Economies in the use of copper in 
electrical cables has been widely can 
vassed. Aluminum (steel cored) is 
already well established tor overhead 
transmission lines 

Supplies of nickel anodes to users 
have been restricted to about 50% of 
normal. This has seriously affected 
the efficiency and quality of plating 

Continued on p. 230 
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HIS ACT 
htocerusa 
— 


DECENT RUN OF 
HARDENED DIES 
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FURNACE DIVISION 


DELAWARE TOOL STEEL Corp. 


3301 Market St., Wilmington 99, Delaware 


THERE'S NO HOCUS-POKUS 


ITS FAST AN 
SK S FAST AND 


NO WORK PACKING 

NECESSARY. NO SCALE- 
NO DECARBURIZATION- 
NO GRINDING AFTER. 


Get the facts about sim- 
plified controlled atmos 


letin F-1. 


BULLETIN F-1. 


* * * STRAIGHT FACTS on Controlled 
Atmosphere are included in DELAWARE 


Send for your copy today. 


DELAWARE TOOL STEEL CORPORATION 
WILMINGTON 99, DELAWARE 
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Customer Reports: 


Asarco Continuous-Cast Bronzes 
Machined at Over 1.000 Feet Per Minute 


WORTHINGTON CORPORATION has jumped machining speeds on <hatt) bushings 


and pump sleeves by using Asarco Continuous-Cast Bronzes instead of foundrs-cast | 


In some cases over 1,000 surface feet are machined per minute 


Worthington has used very substantial quantities of Asarco Continuous-Cast Brons 


during the last three years in a variety of allovs and sizes 


Tool life is longer despite high cutting speeds. Products are improved because 


\sanco stock has greater uniformity than conventional foundry products 


and its even dispersion of lead particles provides superior bearing surfaces 


\saneco Continuous-Cast Bronzes are entirely free from porosity. and from 


hard and sett spots... are 


ideal for use on automatic screw machines. No sand 


dross or other foreign matter is trapped in the steck to harm tools or 


discourage high cutting speeds. Dimensions are so precise that many machining operation 


are eliminated and waste is at 
are up te 100% better than those of 
are superior, too. Stock is 


to meet individual requirements 


Reotce Macuisive Time! Prope crs! 


Cir Losses! Buy Asarco Continuous-Cast Bronse- 


and get bronzes with superior propertie- 


in the exact sires you need 


a minimum, Impact and fatigue characteristics 
sand-cast bronzes. Yield and tensile strengths 


available in any length up toe 20° 


West Coast Avent 
KINGWELL BROS., LTD., 457 Minna St., San Francisco, Cali! 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 


JANUARY 1953. PAGE 229 


{= 
wa R 4 
SONTINUOQUS CAS 
SONTIN OUS GAS 
22) 


MICRO HARDNESS TESTING 


with the KENTRON 


For use with either the Knoop or 
136 Diamond Pyramid indenter, 
the Kentron Micro Hardness Tester 
accurately applies dead weight 
loads as light as 1 gram and up 
to 10,000 grams. 


This wide range of loads permits 
the testing of minute areas, hardness 
gradients, individual particies, in- 
clusions, etc. Thin metal and foil, 
fine wire, small precision parts, 
jewels—both natural and synthetic 
—glass, paint, plastics, ceramics, 
and enamels are all within the 
testing range of the KENTRON 
Micro Hardness Tester. 


Tell us about your micro hardness 


testing problems or write for 
Bulletin K-52 


PEEKSKILL 


KENT CLIFF LABORATORIES 


NEW YORK 


Batch-type furnace—for the heat treating of 
aluminum alloys—consists of atmosphere-type 
burner, mounted on the lower end of the com- 
bination chamber to reheat the recirculated 


hot air through the furnace. A High Heat 
insulated recirculating fan is standard equip- 


Gelleuwme INDUSTRIAL 


2626 Crane 
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Est. 1910 


ment for recirculating the heated air. This 


method of heating holds temperature with 
little or no variation. Mounting the burner 
in the duct eliminates the necessity of an 
extra heating unit. Send us your heat 
treating problems .. . our engineers will make 
a proposal without obligation. 


FURNACE COMPANY 


Detrolt 14, Michigan 


Metal Conservation 
in Britain 


Continued from p. 225 
work. Sufficient comparative data are 
not yet available on the alternative 
plating processes (for example, tin 
bronze, tin-nickel, tin-zine, bright zinc 
chromium on copper ) 
to be taken. 

The difficulties that arise in pro 
moting metals economy spring mainly 
from the problems a manufactures 
faces when changing materials or de 
signs. This can rarely be done with 
out factory changes. New plant is 
frequently required, involving capital 
outlay, and time delivery of new plant 
is particularly protracted. Costs may 
be increased for a time. New working 
techniques are sometimes called tor 
both by the manufacturer and by his 
customers. 


for a final view 


And a manufacturer can 
usually expect (or actually does ex 
pect) consumer resistance to the “sub 
stitute” product, no matter whethes 
the product 1S satisfactory or even an 
improvement on standard practice 


Corrosion Structures* 


OF METALS never Occurs 
in a completely homogeneous man 
ner. Continuous corrosion, which 
occurs often in strongly corrosive me 
dia, is relatively uniform, but pro 
nounced heterogeneity characterizes 
intercrystalline 
corrosion, Corrosion cracks, and the 
preferential corrosion of one of the 
metals of a solid solution. In all cases 
including that of so-called uniform 


corrosion, a corrosion structure 


localized corrosion, 


produced. 

Ordinarily the development of cor 
rosive attack occurs in the following 
stages which may overlap: Induction 
period, development of a microstruc 
ture, development of a block structure 
of the grains themselves, and forma 
tion of a corrosion structure. Because 
of the pronounced relief of most cor 
rosion structures, it is not practical to 
use high magnification ordinary 
metallography. At moderate magnifi 
cations the binocular 
useful. The electron microscope and 
the profilometer have been used at 
high magnifications. 

The investigations by Deryagin have 
shown that corrosion structures de 
velop both in nonoxidizing in 
various oxidizing media. Thus, cor 
rosion structures were clearly devel 

Continued on p. 232 

*Digest of “Structure and Corro 
sion”, by G. V. Akimov, Izvestiya Aka 
demti Nauk SSSR, Otdelenie Khimi- 
cheskikh, 1951, p. 469-480. 
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In these days of 


HIGH DIE COSTS 


Stainless Steel Sheets 


WILL SAVE YOU MONEY! 


The unusual uniformity of gauge in Micro- 


Rold allows for closer die setting, assuring 
the fabricator of uninterrupted production in 
stamping, forming and blanking operations. 


This closer control of MicroRold sheet 
thiekness increases the productive life of 
the die and reduces to an amazing degree 


the number of rejects. One fabricator re- 
ports less than '4 of 1° breakage in a 
12'4” draw on a 17” blank with a rectan- 
gular cross-section. 


From edge to edge—and end to end—only 
MicroRold has such outstanding uniformity 
of gauge. 


WASHINGTON STEEL CoRPORATION 


WASHINGTON, PENNSYLVANIA 
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3—TREATMEN 


in the 
Chain of 
production 


Benedict-Miller is not only a 


general steel warehouse sup- 


plying the finest steels from 
shim stock to structurals—but 


operates a heat treating divi- 


sion equipped for martemper- 
ing, austempering, annealing, 


hardening, liquid honing, sand 


blasting, gas carburizing, in- 


duction hardening and nor- 


malizing to your specifications 


—two of three essential links 


of production. 


BENEDICT-MILLER 
Marin Avenue and Orient Wey, 
Lyndhurst, Mew Jersey 
MArket 36300 + RUthertord 2-9760 
LOngocre $-1658 
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Corrosion Structures 


(Continued from p. 230) 

oped on pure aluminum, a 1% iron 
aluminum alloy, spectroscopically pure 
zinc, and a 1% iron-zine alloy by a 
nonoxidizing solution (3N HCl) and 
by three oxidizing solutions (3N HCI 
0.6N H,O,, 3N HCl + 2N KNOg, 
3N HNO,). The latter solutions 
tended to produce a coarser Corrosion 
structure. In some instances, such as 
that of iron, the pure metal and its 
alloys have similar corrosion struc- 
tures; on the other hand, the corrosion 
structure of the 1% iron-aluminum 
alloy is quite different from that of 
pure aluminum. Presumably, the ini 
tial microstructure influences the de 
velopment of the corrosion structure 
and causes this diflerence in behavior. 

Corrosion tests were run for 5 min. 
in solutions such as those listed above 
and for 1000 hr. in an aerated 3% 
NaCl solution using high purity alu- 
minum, iron, zine, cadmium, copper, 
lead, and various of their alloys. These 
tests showed that the addition of an 
oxidizing agent to nonoxidizing 
acid solution may either increase or 
decrease the rate of corrosion, and 
that the addition of an alloying ele 
ment to a pure metal may also either 
increase or decrease the rate ot cor 


rosions, Schematic 


polarization dia 
grams were used to show how a 
cathodic impurity might increase the 
rate of corrosion of a pure metal in 
an oxidizing solution. 
Electrochemical corrosion of metals 
is the result of a series of elementary 
processes: (a) Transfer of the metal 
ion from metal to solution — the anodic 
process; (b) discharge of excess elec 
trons at a cathode of the solution 
the cathodic process, (c) movement 
of excess electrons from the place 
where they are produced to where 
they are discharged — the electronic 
current in the metal; (d) movement of 
ions in the electrolyte the phenom 
ena of electric current in the electro 
lyte. The anodic regions are not 
distributed merely statistically; their 
locations are determined by various 
inhomogeneities, even in pure metals. 
Also, the positions of the anodic re 
gions can change during corrosion. 


A. G. Guy 


Twin ROTO-FLAME 
QUADRUPLE 

“END HEATING” 
PRODUCTION 


Exclusive 
(High Speed) 
Roto-Flame Design 
Cuts Heating Time 
in Half 


The above installation shows how 
@ leading automotive spring maker 
revolutionized spring leaf produc- 
tion in his plant by using 2 units 

. . thus heating both ends of flat 
ber stock simultaneously before 
swaging (or eye-curling) operation. 


FURNACES| | 


Boosts Production—through much faster heating .. 
uniform control ... uniform temperature. 

Cuts Operating Costs—Operation can be made 
fully automatic ... saves fuel... saves labor ... 
saves 75% floor space . . . prolongs die life. 
Provides Better Working Conditions —Heot concen 
trated on work .. . not on operator. Utilizes any 
type of gas fuel. 

New Savings in Heating—for forging, swaging, 
upsetting, threading, hardening, or annealing. Ask 
for Bulletin No. 350. 


GAS APPLIANCE SERVICE, INC. 


Gas Unginesra 


1201 WEBSTER AVENUE * CHICAGO 14, ILLINO'S 
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induction heating. with control- 
mounted above the motor-generators, 


saves plant space at the forging machines 


4 


? Power for heating is instantly ready from 3 Only the portion to be upset ts heated. saving power and minimizing radiation, Heat 


these 3000-ceyele units. Enclosed con- ing time for each end of these track axle housings at Clark bquipment Co Buchanan 
troction permits location right at the job Mieh.. only 55 seconds. 


Why You Should Use Induction Heat for Forging 


4 Only two induetion heater 
heated housings for a production rate 
of one housing every JO seconds tron 


this upsetter 


5 Different sizes of housings are aecon 
modated by an easy change of the in 


duc tor « oil a-semibly 


heat. minimum 


With 


~eale is formed. and therefore die life 


induction 


LEARN MORE about how G-E induction heating equipment can do selective heating for 
heavy jobs like these oxles. Call the nearby G-E Sales Office for the Industrial Heating 
Specialist . . . an expert on mpplying induction heating equipment. For bulletin GEA-567°, 
EQUIPMENT FOR INDUCTION HEATING —1, 3, 10 kilocycles, send in tis coupon. 

( ) for immediate project ( ) for reference 

Sect. B 720 96, General Electric Co., Schenectady 5, N. Y. 

Address. 

Company State 
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Your Super Alloys! 


Accurate tensile, creep and stress-rupture 
tests of alloys at high temperatures require 
a tubular furnace in which uniform temper- 
ature can be maintained throughout long or 
short tests. Marshall furnaces have proven 
unsurpassed in this service! 


Marshall Furnaces are designed with heat- 
ing element coils correctly spaced on the 
core — securely anchored. The ‘‘zone-by- 
zone’ control of temperature can be ad- 
justed from outside the furnace. Marshall 
furnaces will aid you to get accurate tests 
data. Try them! 


Furnace Control Panels are an- 
other Marshall product. They 
control current input. Radial 
holding Brackets are made in 
stationary and compensating 
types. Write, Marshall Products 
Co., 270 W. Lane Ave., Colum- 
bus, Ohio. 


FURNACES 
BRACKETS 


CONTROL 
PANELS 


REVCO 
SUB-ZERO 
CHEST 


TO =95° 
BELOW ZERO 


FOR 
SHRINK FITS 


SEASONING 
GAUGES 
and 
PRECISION 
TOOLS 


FOR TESTS 


Completely equipped ready for operation. The 1.5 Cu. Ft. model as 
shown handles parts or assembled units up to 23° long, 122’ 
deep x 9’ high and the 6.5 Cu. Ft. model up to 47" lengths, 16” 
deep x 15" high. Revco Sub-Zero Chests meet highest performance 
standards featuring Somperatures of 95 and 85 below zero while 

i sly in normal room temperatures. Other con- 
trolled low-tomperatures readily attained. 
REVCO RIVET COOLER for aircraft application is equipped with 90 
rivet canisters in six convenient removable racks. Operates effici- 
ently at temperatures as low as minus 35 F. 

WRITE FOR DATA AND PRICES. 


REVCO, INC... DEERFIELD, MICHIGAN 
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for the handling 
(of all materials 


ASHWORTH BROS., INC. 


CATALOG 52P METAL PRODUCTS DIV. » WORCESTER, MASS. 
Bulfolo + Chattanooga « Chicago « Cleveland + Detroit « Kansas City 

Soles Engineers Los Angeles « New York « Philadelphia « Pithburgh « Rochester 
Seattle St Poul Tulsa — Canadian Rep PECKOVER'S LID - Toronto - Montreal 
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This new Model “RH-68 
PERECO Electric Roller 
Hearth Furnace is espe- 
cially designed for rapid 
and easy handling of large 
or heavy loads, such as 
tools, dies, or products of 
similar nature which are 
dificult to load or anload 
from a hot furnace. Also 
ideally suited for enamel- 
ing on bulky or heavy 
metal items. Typical of 
all Pereco Furnaces built 
to specialized job-require- 
ment, automatic tempera- 
ture controls of all stand- 
ard makes are available 
to meet the individual 
need. ‘Tell us your need 
and let us propose the 
answer. 


PERECO 


ROLLER-HEARTH FURNACE 


SPECIFICATIONS Standard 
Chamber Size: 15° w. x 30” d. x 15” bh B.. 
Roller Extension: 15° w. x 36” 1. (working ht. 30) units 
Overall Size: 42° w. x 48° d. x 75” h 450° F. to 
Counterbalanced Door: Drop-type with roller mounted top edge 5000° F 
Atmosphere Vent: For release of fumes, located in arch 


Temperature: (400° F. normal, (500° F. maximum 
Connected Load: 20 KW. 220 volts, 60 cycle, | phase 


UW rite today for Catalog 


PERENY EQUIPMENT CO. 


Dept. Q, 893 Chamb Rd., Columbus 12, Ohio 


Accurate Temperature Reading 
Cuts Costs — Reduces Waste! 


vae NEW PYRO Cost 
Surface Pyrometer 


Here’s good news for plants and labora- 
tories who've told us they wanted a low- 
cost, rugged instrument that will give 
accurate surface and sub-surface tempera- 
ture readings under all operating condi- 
tions. The NEW PYRO Surface Pyrom- 
eter is quick-acting and fool-proof 

no special experience needed to operate it. 
Big 4" dial. Catalog No. 180 gives full 
particulars. 


THE NEW PYRO 
RADIATION PYROMETER 


Tells spot temperature 

instantly — in heat re 

treating furnaces, kilns, 

forgings and fire boxes 

No thermocouples, 
lead wires or accessories needed! Tempera- 
ture is indicated on direct-reading dial at a 
press of the button. Any operator can use ut. 
In two double-ranges for all plant and labora 
tory needs. Write for FREE Catalog No. 100 


Just sight 
and press the button. 


The Pyrometer Instrument Company 
New Plant and Laboratory 


a Manutacturers of Pyro Optical, Radiation, Immersion 
ometers 


BERGENFIELD 8, NEW JERSEY 


and Surface Pyr for over 25 years 


Standord Hond Operated 
Model No. 6000-H 


Semi-Automatic 
Model No. 4000 


Cracking Catalyst 
Model No. 4500PC ~ 


Conductometric 
Mode! No. CD-10 


| > 


for 0-0.1% Carbon Range 


ul LABORATORY EQUIPMENT CORP. 


ST. JOSEPH 6 MICHIGAN 
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The Trend is... 


More ... Better. . . Authoritative 


ENGINEERING 


In The Metals Industry 


Books that prove the points in this trend 
toward higher quality of engineered metal 
products are offered by @ because they actu- 
ally create the trend—and also answer the 
problems involved. 


For Instance — 


Elements of Hardenability 


By M. A. Grossmann 


Practical experience and sound judgment are the key 
to Dr. Grossmann's approach to a modern concept of 
the qualitative aspects of hardenability. This is an 
Engineering must for today’s metallurgist. 


High Temperature Properties 
of Metals 


Six of the country’s top metallurgical engineers discuss 
this all-important subject with clarity and conviction. 
It's an educational course you cannot find elsewhere. 


Interpretation of Tests and 
Correlation with Service 


Here is proof that there is a definite correlation between 
laboratory tests and actual service performance of auto- 
motive parts. The engineering principles involved 
apply equally to other types of products. 


Give yourself the engineering advantages expressed by the 
experts in these modern books. Send your order to 


AMERICAN SOCIETY FOR METALS 


7301 Euclid Ave. Cleveland 3, Ohio 


Copper Assay in 
8 Minutes! 


NEW 


ULTRA-SPEED 
ELECTRO-ANALYZER 


Equals production rate of 4 positions on con- 
ventional apparatus. For example, in a copper 
assay, an analytically complete deposition of 
a@ one gram sample is accomplished in 8 min- 
utes. Best equipment and techniques previ- 
ously employed require 30 to 60 minutes. 


Request Bulletin 390-1 


SCIENTIFIC 

INSTRUMENTS 
Q Q C-APPORATUS 
CORPORATION 


ANN ARBOR. MICH. 


MODERN 


Precision Investment 


CASTING 


We have been working with this new, grow- 
ing and effective foundry process from its very 
beginning. It is now being used extensively 
to produce industrial parts. 

We invite you to consult us to learn how 
precision investment casting can be of mate- 
rial assistance to you. 

Call on us for complete equipment, all oper- 
ating supplies and advice on applying this 
process. 

Send for our booklet 
“Modern Precision Investment Casting” 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment and Supplies 


93 Bedford St. W Atkins 4-8880 
New York 14, N. Y. 
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Our Pioneer Research Furnaces for Sintering and Infiltration were called ~Flamethrowers” and “Green Dragon” 
What will this newest Harper Furnace be nicknamed ? 


@ Here is the latest Harper Sintering and Infiltrating 
Furnace to leave our plant, designed with outstanding 
features to help our customers obtain high production 
on a continuous trouble-free basis. 

Better furnaces for sintering and infiltrating of pow- 
der metal parts have been Harper Engineer's problem 
since powder metallurgy began. They designed and 
built many research furnaces which served the purpose 


of pioneer research sintering. These furnaces of which 
many are still in use, produce a good product, but give 
limited production and have features which are out- 
moded. With the rapid expansion of powder metallurgy, 
plant production facilities are becoming crowded and 
there 1s a need for a rugged compact furnace which will 
satisfy the demand for greater production, yet will fit 
into limited plant space. 


# Harper Engineers have solved this — with a rugged, double muffle contin- 


uous pusher type furnace such as 


10wn above. This furnace will heat treat heavy 


concentrated loads stacked on sturdy alloy trays, which are beyond the capacity of 
conveyor belt and roller hearth furnaces. Because of its double muffle it does the 
work of two furnaces or one furnace twice as long, yet occupies less space. Charg- 
ing and discharging of materials is simplified with end loading. It is ruggedly built 
and will operate continuously with less maintenance and down time. 


The above furnace was designed for one of our custom- 
ers for sintering and infiltrating of special jet engine 
yarts. It might not suit your production requirements, 
if you will write, stating your heat treating 


problem, mentioning the size, weight and quantity of 
product, maximum temperature, heating schedule and 
available current characteristics, Harper Engineers will 
be glad to recommend and quote on your requirements. 


HARPER ELECTRIC FURNACE CORPORATION | 


BUFFALO 2, NEW YORK 
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MOTOR GENERATORS BUZZER 


Reg. US. Pat OFF 


INDUSTRIAL Goa EQUIPMENT 


Anodizing NO BLOWER or POWER NECESSARY 
Electrocleaning 


Electropolishing ...+ just connect to gas supply 


Atmospheric Pot Hardening 
Furnaces for Salt, Cyanide 
and Lead Hardening. Also 
adapted for Melting Alu- 
minum. Attain 1650° F 


TONG TEST 
AMMETERS } 


@ REVERSING 
SWITCHES 


@ TANK 
RHEOSTATS 


Buzzer Rectangular Liquid 
Heat Treating Baths, Galvanizing, 
Tinning and Melting Furnaces. 


Send for the complete ‘‘BUZZER"' Catalog 


| Write for Descriptive Bulletins 


_ COLUMBIA ELECTRIC MFG. CO. CHARLES A. HONES, INC. 


| 4531 Hamilton Ave. ° Cleveland 14, Ohio 
| 123 So. Grand Ave. Baldwin, L.1.,N. Y. 


investment castings 


“engineered for perfection” 


ci 


Ep) qa ENGINEERED PRECISION CASTING CO. . 
FREEHOLD ROAD MORGANVILLE, NEW JERSEY 
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KING PORTABLE BE 


BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable 
Brinell can be carried to the 
work, used in any position, 
and always puts an actual 
load of 3000 kg. on the 10 
mm. ball indenter. 


Phis 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections 
beyond the capacity of the 


Throat —4” deep. Ga 
standard base. 


Weight—27 ths 


10° hinh 


Simple to operate, the tester ix impossible to overload, 
and even with inexperienced operators will provide con 
sistent accurate results well within the requirements of 
the Bureau of Standards 


ANDREW 
KING 


BOX 606 A 


ARDMORE, PENNA. 


and easily PROVEN to be 


YOND any QUESTION 


way to corburize small ports. 


Specify the 
AGF No. 4 Rotary Gas Corburizer. 


rite for bulletin No. 


1002 LAFAYETTE STREET, ELIZABETH 4 .N. J 


from Ni UTS 


to 


We were putting through an export order 
tor Pyrasteel nuts and bolts our 
employees, Rex Dombowskt, took one of 
the nuts, and fashioned by hand a man’s 
ring, shown at right. It ts such beautitul 
workmanship that we think Rex ts entitled 
to honorable mention 


CHICAGO STEEL 


KEDZIE AVENUE AT 37th STREET 


One of 


FOUNDRY CO. 


CHICAGO 32, ILLINOIS 


PYRASTEEL 


we don't claim 
large users of PyRASTEFI 
However, this chrome-nickel alloy 
unique properties and 
plication that 
industries 


course, that jewelers are 
has many 
of ap 


different 


versatility 
info many 


at 
reaches 


PYRASTLEL presents a lustrous, permanent fin 
ish, impervious to wear or stain regardless of 
service conditions. As a special example, 
PYRASTEEL Stainless Parts 
used in food processing equipment 

For general utilitv, PYRASTEEL insures maxi 
mum resistance to heat and corrosion at tem 
peratures up to 2000°F., and it 
most concentrated or dilute commercial acids 
There's extra life and greater economy 
PYRASTEEL furnace parts, refinery fittings and 
chemical equipment 


are extensively 


also resists 


lor other interesting application 
write for PyRASTEEL Bulletin 
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Stripin single or multiple strands up to a total width of 54” may 
be bright annealed or normalized, continuously, in this EF gas 
fired radiant tube installation. Capacity 7200 Ibs. per hour. 


A large capacity continuous strip normalizing, annealing and 
galvanizing unit. This is a combination EF gas fired radiant tube 
and electrically heated installation and is over 400 feet long. 


Stainless steel strip is bright or process led, conti ly, 
in this EF gas fired special atmosphere tube muffle type furnace. 
lt also handles other strip requiring lower temperatures. 


Canadian 


We are in position to design, build and put in 
operation: continuous strip lines for hot or cold 
rolled, high or low carbon, stainless, silicon, tin- 
plate, aluminum, brass, bronze or any other ferrous 
or non-ferrous strip—for bright annealing, nor- 
malizing, galvanizing, aluminizing, tinning or any 
other process—in the size and type best suited to 
your plant, process, product or production require- 
ments. No job is too large or too unusual. 

Put your production furnace problems up to 
experienced engineers—st pays. 


THE ELECTRIC FURNACE CO. 
Salem « Ohio 


Gas Fired, Oil Fired and Electric Furnaces 


Associates 


@ CANEFCO LIMITED @ Torento 1, Canada 


An EF special atmosphere furnace with fame preheating burn-off 
or oxidizing section, and controlled heating and cooling zones for 
producing various surface conditions on strip. 
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